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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 46054 


45774 (CONF-780372—, pp 3-36) Coal science research in the 
DOE/Fossil Energy Program. Barnes, P.A. (Dept. of Energy, Wash- 
ington, DC). Nov 1978. 

From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


The U.S. Department of Energy is a large organization with a 
total of 20,000 employees. The total FY 1978 Program Budget 
Authority transferred to DOE was $10.4 billion. Based on the 
requirement of the new law, the organizational structure of DOE 
was developed as shown in Figure 1. The overall objective of the 
DOE's Fossil Energy Program is to provide the technology to fulfill 
the Nation’s fossil energy needs in an economic and environmentally 
acceptable way. Our goals include all fossil fuels, and are specifically 
these: (1) to develop significantly cheaper synfuel processes, (2) to 
increase utilization of coal, shale, and other alternative fuels in an 
environmentally acceptable way, (3) to enhance recovery of oil and 
gas, (4) to improve the operating reliability/efficiency of fossil fuel 
plants, and (5) to assure a supply of people trained in fossil energy 
technology from our Nation’s universities. 


45775 (LBL—7355, pp 515-535) Fossil energy. 1977. 

In Materials and Molecular Research Division annual report, 
1977. 

Fossil energy studies reported on include the interfacial prop- 
erties of coal, applied alloy design, and solid state NMR analysis of 
coal. (LK) 


PROCESSING 
REFER ALSO TO CITATION(S) 47227 


45776 Corrosion engineering: design interface for coal conver- 
sion. Lochmann, W.J.; Howell, R.D. (Ralph M. Parsons Co., Pasade- 
na, CA). pp llp, Paper 48 of Corrosion/77. The International 
Corrosion Forum devoted exclusively to the protection and per- 
formance of materials. Houston, TX; National Association of Corro- 
sion Engineers (1977). 

From Corrosion/77 NACE meeting; San Francisco, CA, 
USA (14 Mar 1977) 

Coal conversion and its utilization imposes more severe re- 
quirements on process equipment than that generally experienced in 
the chemical, petroleum refining, steel and power generation indus- 
tries. For various equipment items, the paper presents programs 
proposed or already underway in which corrosion engineers and 
designers interface for the construction of coal conversion plants. 6 
references. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 45817, 45822 


45777 (FE—1800-30) Research and development of an advanced 
process for conversion of coal to synthetic gasoline and other distillate 
motor fuels. Quarterly report, June 1978—August 1978. Succop, 
D.C.; Wynne, F.E. (Gulf Research and Development Co., Pitts- 
burgh, PA (USA)). Sep 1978. Contract EX-76-C-01-1800. 13p. Dep. 
NTIS, PC A02/MF AO1. 


Experimental results have confirmed the predicted product 
liquid and coke yields for delayed coking of bituminous coal with 
petroleum vacuum residue. The expected modest synergism for 
liquid production was accompanied by synergistic improvement in 
liquid quality. Synergism was somewhat greater when undried sub- 
bituminous coal was used, confirming that coal slurries can be 
charged to delayed cokers and thereby release residual oil for 
incremental charging to fluid catalytic cracking. As an added part to 
the program these results have been used as the basis for a prelimi- 
nary economic assessment of this medium impact interim process 
when used in existing petroleum refinery delayed cokers. While the 
technical and economic aspects of this process have met or exceeded 
predictions, discussions with DOE have indicated that experimental 
efforts could contribute more by being directed toward problems 
associated with the larger impact coal liquefaction processes such as 
SRC II. In particular it was felt that the capabilities demonstrated in 
studying coal/residue slurry heater performance should be extended 
and applied to improving design bases for the coal hydroliquefaction 
slurry heaters which are needed in both pilot and demonstration 
plants. This work is described and has been proposed in place of the 
previous Tasks which involved bench scale coking unit revisions, 
coking studies and additional engineering and economic assessment 
of the coking process. 


45778 (FE—1800-33) Research and development of an advanced 
process for conversion of coal to synthetic gasoline and other distillate 
motor fuels. Quarterly report, September 1978—November 1978. 
Succop, D.C.; Wynne, F.E. (Gulf Research and Development Co., 
Pittsburgh, PA (USA)). Dec 1978. Contract EX-76-C-01-1800. 1 1p. 
Dep. NTIS, PC A02/MF AO1. 

Planned experiments to establish general ranges over which 
heater variables should be studied have been completed. Unit modifi- 
cation was necessary to allow collection of high viscosity product 
from the heater outlet. Preliminary results indicate that increasing 
heater residence times and temperatures reduce the slurry viscosity 
by thermal cracking. At a low heater pressure of 1,000 psig and 
2,000 scf/bbl of He, heater slurry temperatures above 950 F resulted 
in increased viscosity and coking. Experimental results will be 
completely analyzed before planning additional studies. 


45779 Method for producing non-abrasive coke forms from 
brown-coal briquets. Lorenz, K.; Dungs, H.; Speich, P. US Patent 
4,134,794. 16 Jan 1979. Filed date 28 Sep 1978. 8p. 

The coke forms are produced in four stages, each constituted 
by a respective oven chamber, and in which the briquets are, 
respectively, preheated, dehydrated or dried, carbonized and cooled. 
Hot gas circuits are provided, in which the hot gas is composed 
substantially of burnt lean gas of the carbonization, and, for each 
stage, the hot gases are recirculated in a separate respective circuit. 
In the preheating, dehydrating and carbonization stages, the hot 
gases are heated and produced, or supplemented, in a respective 
separate combustion chamber with the recirculating hot gas in the 
carbonization stage being supplemented with cooled lean gas from 
this stage. The recirculating hot gases are dedusted separately in a 
dust settling chamber in which their flow velocity is reduced to 
approximately 0.2 to 2.0 m/sec, with the dust being collected. Steam 
may be added to the recirculating hot gas of the preheating stage, 
drying stage, or both, and the pressure in the hot gas circuits is 
maintained at a level slightly higher than atmospheric pressure. The 
oven chambers are arranged as a vertical oven block plant and the 
oven chambers are interconnected with each other by transition 
zones which are conically narrowed to approximately one half of the 
cross section of the chamber and then widened up to the full cross 
section. The hot gas inlets are provided in the transition zones at the 
lower ends of the oven chambers, and the hot gas outlets are 
provided in the transition zones at the upper ends of the chambers. 
The dust settling chambers are provided immediately adjacent the 
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hot - outlets, and the carbonization chamber is surrounded by its 
combustion chamber to form an operating unit. (Official Gazette) 


45780 Container for loose material, in hot coal. 
Schulte, F.; Riecker, J.G.; Schroeter, H. (to Hartung, Kuhn and 
Co.). US Patent 4,148,694. 29 Aug 1977. Priority date 15 Sep 1976, 
German, Federal Republic of (F.R. Germany), 4p. 

A container for loose material, in particular for hot coal, 
during the operation of a coke oven battery including a novel 
deflecting means for directing particulate matter located in the gas 
emanating from the loose material back into the container to reduce 
the flow of particulate matter out of the container to minimize air 
pollution. The deflecting means is in the shape of an en 
guide plate which is adjustable relative to the container to control an 
annular outlet opening for the gas. In the annular opening are 
located —e plates to further minimize the flow of particulate 
matter out of the container. (Official Gazette) 


DESULFURIZATION AND PURIFICATION 


45781 Process for removing sulfur from coal. Kirkbride, C.G. 
US Patent 4,148,614. 10 Apr 1979. Filed date 13 - 1978. 10p. 

A process for decreasing the sulfur content of coal is pro- 
vided, which includes forming a slurry of coal particles in an inert 
solvent, and subjecting the slurry in admixture with hydrogen to the 
influence of wave energy in the microwave range. (Offici Gazette) 


GASIFICATION 


REFER ALSO TO CITATION(S) 45816, 45827, 45875, 45887, 
46036, 46089, 46362, 47011, 47449 


(ANL—79-23) Materials technology for coal-conversion 
processes. Sixteenth quarterly report, October—December 1978. Ell- 
_— W.A. (Argonne National Lab., IL (USA)). 1978. Contract 

-31-109-ENG-38. 80p. Dep. NTIS, PC A05/MF A011. 

Refractories for slag containment, nondestructive evaluation 
methods, corrosion, erosion, and component failures were studied. 
Analysis of coal slags reveal ferritic contents of 18 to 61%, suggest- 
ing a partial pressure of 0» in the slagging zone of ~ 10™*to 10~* Pa. 
A second field test of the high-temperature ultrasonic erosion- 
monitoring system was completed. Ultrasonic inspecton of the 
HYGAS cyclone separator shows a reduced erosive-wear rate at 
5000 h in the stellite region. The acoustic leak-detection system for 
valves was field tested using a 150-mm-dia. valve with a range of 
— from 0.34 to 4.05 MPa. Results suggest a linear relation 

ween detected rms levels and leak rates. Studies on acoustic 
emissions from refractory concrete continued with further develop- 
ment of a real-time data ee system. Corrosion studies were 
conducted on Incoloy 800, Type 310 stainless steel, Inconel 671 and 
U.S. Steel Alloy 18-18-2 (as-received, thermally aged, and preex- 
posed for 3.6 Ms to multicomponent gas mixtures). Results suggest a 
decrease in ultimate tensile strength and flow stress after preex 
sure. Examination of commercial iron- and nickel-base alloys after 
100-h exposures in atmospheric-pressure fluidized-bed combustors 
suggests that the addition of 0.3 mole % CaCl to the fluidized bed 
has no effect on the corrosion behavior of these materials; however, 
0.5 mole % NaCl increased the corrosion rate of all materials. 
Failure-analysis activities included (1) the design and assembly of 
thermowells (Haynes Alloy 188 and slurry-coated Type 310 stainless 
steel) and (2) examination of components from the Synthane boiler 
explosion, the IGT Steam—Iron Pilot Plant, the HYGAS Ash 
‘ lomerating Gasifier, and the Westinghouse Coal Gasification 


45783 (ANL/CES/TE—79-2) High-Btu coal gasification proc- 
esses. Blazek, C.F.; Baker, N.R.; Tison, R.R. (Institute of Gas 
anny t Chicago, IL (USA)). Jan 1979. Contract W-31-109- 
ENG-38. 92p. Dep. NTIS, PC A05/MF AOI. 

This evaluation provides estimates of performance and cost 
data for advanced technology, high-Btu, coal gasification facilities. 
The six processes discussed reflect the current state-of-the-art devel- 
opment. Because no large commercial gasification plants have yet 
been built in the United States, the information presented here is 
based only on pilot-plant experience. Performance characteristics 
that were investigated include unit efficiencies, product output, and 
pollution aspects. Total installed plant costs and operating costs are 
tabulated for the various processes. The information supplied here 
will assist in selecting —— conversion units for an Integrated 
Community Energy System (ICES). 


45784 (CONF-780372—) Proceedings of the 1978 coal chemistry 
workshop. Radding, S.B.; Peters, H.M. (eds.). (SRI International, 
Menlo Park, CA (USA); Department of Energy, Washington, DC 
(USA)). Nov 1978. Contract ET-78-X-01-2402. 218p. Dep. NTIS, 
PC A10/MF AOI. 

From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 
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Ten from the proceedings have been entered individ- 
ually into EDB and ERA. deal with the structural chemical 
p= Be of coal and the chemistry of coal gasification and coal 
liquefaction. DOE's Fossil Energy Program is discussed in detail and 
recommendations for further research in coal gasification and coal 
liquefaction are made. (LTN) 


45785 (CONF-780372—, tig Chemistry of coal gasifica- 
tion. Suuberg, E.M. (Carnegie-Mellon Univ., Pittsburgh, PA). Nov 
1978. 


From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


This paper has focused on a few of the major areas of 
research in coal gasification chemistry. The development of robust 
physico-chemical models, on both the particle and reactor level is of 
course tied closely to improvements in the understanding of the 
fundamental chemistry of gasification. The ease of transfer of basic 
chemical data from the R and D Lab. to reasonable demonstration 
scale projects will, however, necessarily depend on how comprehen- 
sive is the overall physico-chemical picture that surrounds the data. 
The close cooperation of chemist and engineer is vital to this 
coupled development. 


45786 (CONF-780372—, pp 167-183) Coal gasification process- 
es. Schora, F.C. (Inst. of Gas Technology, Chicago, IL). Nov 1978. 

From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


The conversion of coal to gas appears as one of the most 
readily achievable means of converting that material to a more 
versatile, environmentally table fuel. Hardware already exists 
for this purpose in the form of first generation gasifiers. To improve 
economics, increase versatility so that all coal types and size frac- 
tions can be used, lessen environmental problems, and increase 
operating efficiency, second generation = concepts are under 
various stages of development, a. Tom conceptual studies to 
the design of demonstration facilities. The general flow sheet for an 
SNG production facility includes coal preparation, and where neces- 
sary, because of gasifier type, pretreatment, followed by the gasifica- 
tion reaction; primary cleaning, which removes fines, ash, un- 
reacted steam, oil, tars; secondary cleaning, which removes 
sulfur gases and carbon dioxide, followed by the methanation step, 
which consists of a water—gas shift section and a catalytic methana- 
tion reactor. The sequence of operations within the secondary clean- 
ing and methanation sections varies for the various process a 
now under consideration. In the development of a better gasifier 
concept, three things are of paramount concern: means of gas— 
solids contacting, means of heat input, and the method of achieving 
high carbon utilization. 


45787 (CONF-780372—, pp 185-203) Workshop on coal gasifica- 
tion. Suuberg, E.; Schora, F. Nov 1978. 

From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


On a process development level, the need for improved 
understanding of the gasification reactions continues to be very real. 
But beyond this n are many other chemically based problems, 
common to a large number of candidate processes. In this workshop, 
an attempt was made to consider the entire spectrum of chemical 

roblems, rather than focusing on only the gasification chemistry 
itslf. An effort was also made to consider problems that were generic 
to many systems, rather than those associated with any one particu- 
lar process. In keeping with the principal theme of the workshop, 
mainly chemically based needs were considered, although it is recog- 
nized that finding solutions to a host of difficult physical or enginer- 
ing problems (for instance, feeding of coal into high pressure sys- 
tems) may be equally critical for successful devlopment of many 
processes and in some instances (e.g., attrition), physical problems 
were addressed also. 


45788 (CONF-790505—17) Scattering of ultrasonic waves by 
periodically roughened surfaces. Reimann, K.J.; Ellingson, W.A. (Ar- 
onne National Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 
Pp. ~ NTIS, PC A02/MF AOI. 
rom 25. ISA international instrumentation symposium; Ana- 
heim, CA, USA (7 May 1979). 

The interior surfaces of transport Oy sega used to contain 
two-phase (gas/particle or liquid/particle) flow in coal-conversion 
systems are subjected to severe erosion. Detection of this erosion by 
ultrasonic methods is complicated by the surface roughening which 
occurs. Roughness causes scattering of incident acoustic pulses and 
affects the accuracy and reliability of acoustic wall-thickness moni- 
toring systems. To characterize the roughness and gain a better 
understanding of its effect on wall-thickness measurements, labora- 
tory studies of acoustic (ultrasonic) throughwall scattering are being 
conducted on periodically roughened samples with peak-to-peak 
distances of 1 to 5 mm and dapihe of 0.3 to 4.7 mm. Charactrization 
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of periodicity, angle and depth of the roughened surfaces is being 
performed by ultrasonic pulse-echo techniques with signal analysis 
utilizing computer averaging, fast Fourier transforms and considera- 
tion of spectral energies. Present data indicate that spectral analysis 
and signal enhancement yield reliable information on the depth and 
spatial frequency of the roughened surfaces. The work is continuing 
to establish the limits of detection and the methodology necessary 
for implementation on field components. 


45789 (CONF-790630—9) Review of supporting research at Oak 
Ridge National Laboratory for underground coal conversion. West- 
moreland, P.R.; Dickerson, L.S. (Oak Ridge National Lab., TN 
(USA)). 1979. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/ 
MF AOl. 


From 5. underground coal conversion symposium; Alexan- 
dria, VA, USA (18 Jun 1979). 

Chemical and physical properties of lignite, subbituminous 
coal, bituminous coal, and overburden have been measured in re- 
search that began in 1974 at Oak Ridge National Laboratory. Gener- 
ally, large, monolithic blocks of sample have been dried and pyro- 
lyzed. Thermal data and product yields can be correlated to provide 
an extrapolation from powder pyrolysis to the pyrolysis steps in 
underground coal gasification. Significant results of the past year 
include correlation of block pyrolysis data for low-rank coals, inter- 
pretation of mechanisms, and comparison between low-rank and 
bituminous coals; heating tests of overburden cores from the Hoe 
Creek field gasification site; and measurement of physical properties, 
particularly thermal diffusivity and thermal conductivity of low-rank 
coals. Correlations, mechanisms, and property measurements are 
reviewed, and applications to underground coal gasification are 
discussed. 


45790 (COO—4639-4) Measurement of the flow properties of 
coals for in-situ gasification. Final report, December 1977—November 
1978, Reznik, A.A.; Fulton, P.F.; Lien, C.L. (Pittsburgh Univ., PA 
(USA). Dept. of Chemical and Petroleum Engineering). Jan 1979. 
Contract ET-78-S-02-4639. 123p. Dep. NTIS, PC A06/MF AOl. 

The effective and relative permeabilities of six coals, compris- 
ing thirty-five samples, to nitrogen and carbon dioxide were meas- 
ured as functions of water saturation and overburden pressure. The 
coals consist of bituminous, sub-bituminous and lignite types. Simu- 
lated overburden pressures ranged from 200 psig to 550 psig. All 
tests were performed over a decreasing water saturation cycle. 
Values of porosity, absolute permeability, shrinkage and critical gas 
saturation were measured on numerous samples. Average values are 
correlated as to coal type and structural orientation whenever the 
latter was discernible. The results indicate that CO. reduces the 
effective permeabilities by a moderate amount vis-a-vis nitrogen. 
The effect of overburden pressure was to drastically reduce the 
effective permeabilities. The relative permeability curves were sig- 
nificantly distinct as regards coal type and generalized (averaged) 
results are presented for universal employment. The characteristic 
shape of the relative permeability curves remain approximately 
independent of the magnitude of the stress field. In all, sixty-seven 
cores were tested over the two year period of both contracts, 
yielding seventy-six effective permeability curves. Thirty-five sam- 
ples were tested during the current contract period, yielding forty- 
four effective permeability curves. Numerous other samples were 
——e for various point values, such as porosity and absolute perme- 
ability. 


45791 (DOE/ET—0100) Underground coal conversion. Program 
description. (Department of Energy, Washington, DC (USA). Div. 
of Fossil Fuel Extraction). Jun 1979. 71p. Dep. NTIS, PC A04/MF 
AOl. 

The goal of the U.S. Department of Energy Underground 
Coal Conversion (UCC) program is to develop the technology to 
produce clean fuels from coal deposits unsuitable for commercial 
exploitation by conventional mining techniques. The highest priority 
is to develop and demonstrate, in conjunction with industry, a 
commercially feasible process for underground gasification of low- 
rank coal in the 1985—1987 time period. The program will also 
attempt to develop cost-effective technologies to utilize steeply 
dipping seams and bituminous coal by UCC. Results of the program 
to date indicate that, while UCC is technically feasible, it still 
contains some process unknowns, environmental risks, and economic 
risks that require R and D. In order to contribute to the national 
energy goals, a strong DOE program which incorporates maximum 
industry involvement is planned. Major projects are described in 
some detail. Finally, a strong program of supporting activities will 
address specific problems identified in the field testing and will seek 
to advance UCC technology. In summary, the program’s strategy is 
to remove the high-risk elements of UCC by resolving those techni- 
cal, environmental, and economic uncertainties that remain, and to 
enable industry to assume responsibility for commercialization of the 
process. 


45792 (EPRI-EM—1077) Concept screening of coal gasification 
CAES systems. Final report. Giramonti, A.J.; Sadala, R.L. (United 
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Technologies Research Center, East Hartford, CT (USA)). May 
1979. 143p. Dep. NTIS, PC A07/MF AO1. 

This report — gpm io economic concept 
screening studies o Vv: com air energy storage 
(CAES) power plants incorporating coal gasification. The 
of the study was to provide identification of in’ ted gasification/ 
CAES systems which appear most attractive for fi detailed 
study. The thermal characteristics of coal gasification and fuel gas 
cleanup systems were matched to the requirements of CAES sys- 
tems. Four air-blown gasifiers (Foster eeler/BCR, Texaco, U- 
Gas, and Kellogg molten salt) and two clean-up systems (Selexol and 
Conoco) were selected for integration with CAES systems. A 
number of integrated system configurations were studied using the 
Foster Wheeler/BCR gasifier to determine the configuration exhibit- 
ing the best combination of overall performance, economics, and 
low-risk hardware ye oe Results are presented which describe the 
round trip heat rate and net power output of the different configura- 
tions examined. Also, three other selected gasifier systems were 
substituted for the Foster Wheeler/BCR gasifier in the selected 
configuration. Capital and operating costs were calculated for the 
four selected coal gasification/CAES systems and compared to 
alternative power plants. These results lead to recommendations 
regarding the direction of future coal gasification/CAES investiga- 
tion. 


45793 (FE—1207-62) Gas generator research and development: 
BI-GAS process. 92nd monthly progress report, April 1979. (Bitumi- 
nous Coal Research, Inc., Monroeville, PA (USA); Phillips Petro- 
leum Co., Homer City, PA (USA)). May 1979. Contract EX-76-C- 
01-1207. 230p. Dep. NTIS, PC Al1/MF AOI1. 
A life test of two Ni/Mo catalysts, BCR Lots No. 4265 and 
4266, as well as their predecessors, Lots No. 3766 and 4122, was 
completed. The results showed that the PEDU sample, Lot No. 
4265, was essentially the same as its predecessor, Lot No. 4122. 
PEDU Test No. 36 was conducted during the 5-day period of Apri 
23 to 27, 1979, to evaluate the behavior of catalyst BCR Lot No. 
4265. Generally, the activity of the catalyst was close to that 
predicted by the life test data. The data from PEDU Test No. 36 are 
still being processed, and the results will be reported next month. 
Analytical and computer services continued in support of the overall 
rogram. A written description of the fluidized-bed methanation 
EDU automated data acquisition and reduction systems has been 
generated and is included as Appendix A. 


45794 (FE—1545-57) Dynamic flow model for low-Btu gasifica- 
tion of coal for electric power generation. Final R and D Task 9 
(Phase I). Bianca, J.D.; Bauver, W.P. II; McGowan, J.G. (Combus- 
tion Engineering, Inc., Windsor, CT (USA)). Oct 1977. Contract 
EX-76-C-01-1545. 367p. Dep. NTIS, PC A16/MF AO1. 

Based on a review of the literature, a physical flow model of a 
gasifier designed for Combustion Engineering's 5 ton per hour, 
atmospheric pressure, entrained-type, coal gasification process devel- 
opment unit (PDU) was designed, fabricated and tested to character- 
ize its fluid mechanics. Two different gasifier designs were evaluat- 
ed: the Diffuser or necked-down geometry employed as the PDU, 
and a Straight-Sided configuration having certain advantages for 
commercial-size plants. Both qualitative and quantitative flow tests 
were made. The qualitative flow tests included the observation of 
flow and mixing using yarn streamers, smoke, helium-filled soap 
bubbles and solids injection. Quantitative flow tests included three- 
dimensional velocity measurements for flow patterns and helium 
tracer measurements for mixing. Test variables included: fuel and air 
nozzle design, location and firing angle, fuel to air ratio, jet to main 
stream momentum flux ratio and Combustor Swirl. The process and 
hardware design variables which affect or control gasifier fluid 
mechanics were identified for both the Diffuser and Straight-Sided 
Gasifier. Based on the model test results minor modifications, were 
made to the fuel firing geometry originally planned for the PDU to 
achieve the desired fluid mechanics. 


45795 (FE—2012-009-T1) Pipeline gas demonstration plant: 
Phase I. Quarterly technical progress report for June—August 1977. 
Eby, R.J. (Illinois Coal Gasification Group, Chicago (USA)). 
1977. Contract EF-77-C-01-2012. 89p. Dep. NTIS, PC A0S5/M 
AOl. 

The ERDA/ICGG Contract, Number EF-77-C-01-2012, 
commenced on June 7, 1977, for the analysis, design, construction, 
operation, ae and evaluation of a plant which will demonstrate 
the commercial feasibility of a chemical process for converting coal 
to a synthetic pipeline gas. In accordance with the Statement of 
Work, Appendix A to the contract, the following tasks were started: 
conceptual design and evaluation of commercial plant, site evalua- 
tion and selection, demonstration plant environmental analysis, mate- 
rials and licenses, technical support, and project management. The 
first quarter's activity was completed without any significant prob- 
lems or additional technical risks being identified. Solutions for 
presently identified technical risks are being addressed in the Techni- 
cal Support Plan. ICGG's first major milestone was achieved with 
the submission to ERDA of the 60 Day Deliverables. These reports 
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included: management plan, conceptual commercial plant baseline, 
tabulation of trade-off evaluations, design data tabulation, drawing/ 
diagram documentation key, management plan annex, technical sup- 
port plan, and the initial real estate report. ICGG achieved all 
planned activities within the baseline cost and schedule estimates. 


45796 (FE—2012-022) Pipeline gas demonstration plant, Phase 
1. Quarterly technical progress report, December 1977—February 
1978. Eby, R.J. (Illinois Coal Gasification Group, Chicago (USA)). 
Mar 1978. Contract EF-77-C-01-2012. 78p. Dep. NTIS, PC A0S5/MF 
AOl. 

Work has continued in the following Tasks previously opened 
in Phase I, Stage 1 of the Pipeline Gas Demonstration Plant Pro- 
gram: Task I: conceptual design and evaluation of commercial 
— and Task IX: technical support. On January 6, 1978, the 

partment of Energy (DOE) directed The Illinois Coal Gasifica- 
tion Group (ICGG) to suspend all work on Tasks other than I, IX, 
and XI (project management) as necessary to support the Task I and 
Task IX effort. As part of this suspension, DOE did consider effort 
proposed for other than Tasks I, IX, and XI, required to effectively 
close out, without unacceptable cost penalty, the work under way 
prior to the suspension order. Progress in Task I has continued 
toward the completion of the Process Evaluation Report. This work 
has been severely hampered by subcontracting difficulties in obtain- 
ing process licensor information for the trade-off studies due to 
objections to the DOE Patent Rights and Technical Data Clauses. 
The resolution of this problem has had a significant impact on the 
completion of this Task. Selected work in other tasks has continued 
under the Suspension of Work Order. The Pilot Plant Program in 
Task IX continued with Test 22, a 200-Hour Run, which was 
aborted due to mechanical problems, after 77 hours of gasification. 
Analysis of these mechanical problems and proposed solutions were 
_— at the pilot plant in preparation for the completion of Test 


45797 (FE—2012-030) Pipeline gas demonstration plant: phase I. 
Annual technical progress report, June 1977—May 1978. Eby, R.J. 
(Illinois Coal Gasification Group, Chicago (USA)). Jun 1978. Con- 
tract EF-77-C-01-2012. 110p. Dep. NTIS, PC A06/MF AO1. 

The Illinois Coal Gasification Group (ICGG) achieved the 
first major milestone with the submission to the Department of 
Energy (DOE) the following 60 Day Deliverables: Management 
Plan, Conceptual Commercial Plant Baseline, Tabulation of Trade- 
Off Evaluations, Design Data Tabulation, Drawing/Diagram Docu- 
mentation Key, Management Plan Annex, Technical Support Plan, 
and the Initial Real Estate Report. Progress toward completion of 
the Process Evaluation Report was severly hampered by subcon- 
tracting difficulties in obtaining process licensor information for the 
trade-off studies due to objections to the DOE Patent Rights and 
Technical Data Clauses. This problem has had a significant impact 
on the completion of this Task. Work was started on Task II - 
Demonstration Plant Process Design. However, on January 6, 1978, 
DOE directed ICGG to suspend all work on Tasks other than I, IX, 
and XI as necessary to support the Task I and Task IX effort. 
Selected work in other tasks was authorized under the Suspension of 
Work Order. After overcoming mechanical equipment problems, the 
Pilot Plant Program achieved success with the completion of Tests 
20, 21 and 22 with 101, 101, and 211 hours of gasification respective- 
ly. Due to the problems in Task I and IX and the Suspension of 
Work Order, the overall planned work objectives were not accom- 
plished this year. 


45798 (FE—2036-34) Liquid Phase Methanation Pilot Plant op- 
eration and laboratory support work. Quarterly report, July 1, 1978— 
September 30, 1978. (Chem Systems, Inc., New York (USA)). Nov 
1978. Contract EX-76-C-01-2036. 38p. Dep. NTIS, PC A04/MF 
AOl. 


A preliminary estimate was made of the damage to the LPM 
Pilot Plant as a result of the fire in June 1978. A committee was set 
up to investigate the causes of this fire and a report of its findings 
was issued on August 7. A team from Argonne National Laborato- 
ries made a visual metallurgical inspection of the vessels in the area 
of the fire, but its report is still pending. The LPM Pilot Plant 
experimental test program has been temporarily suspended for a 
period of four to six months under direction from DOE. There was 
no laboratory support work in the PDU. In the rates of carbon 
formation experimental program, twelve runs ranged in duration 
from 100 to 1200 hours and utilized Lurgi gas with G-87P and Ni- 
104T catalysts. Low temperature runs with G-87P deactivated 
before the scheduled completion time of 500 hours; with Ni-104T it 
was possible to complete these tests. A series of runs involving 
cumulative carbon formation with G-87P was completed and 
showed a steadily increasing carbon deposition as a function of time; 
comparable tests with Ni-104T are still in progress. A sample of 
spent G-87P catalysts was successfully regenerated to normal activi- 
ty by oxidation, but structurally weakened. Other tests determined 
the effect of steam dilution on the Lurgi gas/Ni-104T catalyst 
combination. In contrast to similar tests with G-87P, virtually no 
carbon was formed over the 500-hour test period, even without 
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steam injection. Evidently, the physical and chemical characteristics 
of the catalyst may be as important a factor in carbon formation as is 
the feed gas composition relative to theoretical equilibrium carbon 
formation boundaries. 


45799 (FE—2247-22) Gasification of residual materials from coal 
liquefaction. Quarterly report, October—December 1978. Robin, 
A.M. (Texaco, Inc., Montebello, CA (USA). Montebello Research 
Lab.). Mar 1979. Contract EX-76-C-01-2247. 13p. Dep. NTIS, PC 
A02/MF AOl. 

Almost all coal liquefaction processes, which are being devel- 
oped to reduce our dependence on foreign oil, require hydrogen or 
synthesis gas (a mixture of hydrogen and carbon monixide) to 
solubilize the coal. In order to obtain a favorable product yield in 
such a coal liquefaction plant, it is necessary to produce the needed 
hydrogen or synthesis gas primarily from the residue fraction of the 
coal. is material, together with the inorganic ash and some 
fraction of the converted coal, may be recovered in various forms 
depending on the particular process. Some of these waste materials 
hae nonliquefiable feedstocks for gasification using the Texaco 
Coal Gasification Process which produces synthesis gas or hydro- 

en. Others are liquefiable and suitable for the Texaco Synthesis Gas 
) nathcte way Process. Analysis of the data obtained from Pilot Plant 
Evaluation of SRC II vacuum flash drum bottoms from the liquefac- 
tion of two different coals was completed. The material balances for 
each run.are listed. 


45800 (FE—2469-34) Experimental program for the development 
of peat gasification. Interim report No. 5: Process design and cost 
estimates for a 250 billion Btu/Day SNG from peat plant by he 
PEATGAS Process. Arora, J.L.; Tsaros, C.L. (Institute of Gas 
Technology, Chicago, IL (USA)). Feb 1979. Contract EX-76-C-01- 
2469. 107p. Dep. NTIS, PC A06/MF AO1. 

This report presents a process design and cost estimate of a 
lant for the production of 250 billion Btu's of SNG per stream da 
rom a Minnesota peat by the PEATGAS Process. The plant is self- 

sufficient, generating all steam and power (including that needed for 
oxygen production) from the peat. The total daily plant requirement 
of milled peat with a 50% water content is estimated at about 56,300 
tons. Of this total, 78% is used in the reactor; the rest is used as 
boiler fuel. In the PEATGAS Process peat is gasified in a two-stage 
reactor at 500 psig. The process a ot about 78% of the total 
methane directly within the reactor. The plant produces by-product 
hydrocarbon liquids: 136,000 gal/day of benzene and 280,560 gal/ 
day of aromatic oils. These liquid by-products account for 18.2% of 
the total heating value of all products. The total daily fuel (SNG + 
liquids) output of the plant is 309 billion Btu. Other by-products 
from the plant include 546 tons/day of anhydrous ammonia and 52 
long tons/day of sulfur. Overall plant thermal efficiency is estimated 
to be 67%. On the basis of early 1978 dollars the total plant cost is 
$942 million, and the total capital requirement is $1191 million. The 
estimated price of the product gas is based on utility-type financial 
factors. With milled peat at 75 cents/10® Btu, the 20-year average 
price of product is $3.06/10° Btu. The gas price sensitivity to peat 
cost: a 1 cent change in peat cost changes gas price by about 2 cents. 
A modification of the base case in which the milled peat is dried to 
35% H2O in an external peat-fueled dryer before feeding to the 
PEATGAS reactor was also evaluated. Preliminary evaluation of 
the modifieddesign indicates a possible savings of about 25 cents in 
the gas price because the dryer heat load in the gasifier is reduced 
and results in savings of oxygen and process steam. 


45801 (FE—3023-1) Inactivation/property management of the 
agglomerating burner PDU. First quarterly technical progress report, 
18 August 1978—31 October 1978. Litt, R.D. (Battelle Columbus 
Labs., OH (USA)). Nov 1978. Contract ET-78-C-01-3023. Sp. Dep. 
NTIS, PC A02/MF AO1. 

Inactivation of the PDU was initiated on February 1, 1978, 
and completed on June 30, 1978. All critical equipment was cleaned, 
inspected, repaired as necessary, preserved and stored for the Main- 
tenance Phase of the project. A detailed Procedure Manual was 
prepared covering Inactivation, Maintenance and Reactivation for 
each piece of equipment. From June 30, 1978 through October 31, 
1978, the facility has been maintained in condition suitable for 
reactivation with a reasonable effort. Property management and 
security has been provided for the facility. 


45802 (FE—3023-3) Inactivation/property management of the 
agglomerating burner PDU. Second quarterly technical progress 
report, 1 November, 1978—31 January 1979. Litt, R.D. (Battelle 
Columbus Labs., OH (USA)). 22 May 1979. Contract ET-78-C-01- 
3023. 4p. Dep. NTIS, PC A02/MF AOI. 

he objective of this program is to mothball the Agglomerat- 
ing Burner Process Development Unit (PDU) and to provide ade- 
quate property management, maintenance and security for a period 
of two years. The PDU has been maintained in accordance with the 
detailed Maintenance Procedures. This maintenance includes all of 
the equipment of the PDU plus the property management and 
security of the facility. Preventive maintenance is accomplished on a 
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monthly schedule which includes inspection and repair. Rotating 
equipment is manually rotated to prevent distortion of bearings or 
seals. Desiccant is replaced routinely. Inert gas pressure is checked 
and maintained on pressure vessels and piping. Small instruments 
which were not cleaned during the deactivation activity are being 
cleaned to maintain their serviceability. 


45803 (HCP/T2210—01) Study of heat transfer through refrac- 
tory lined gasifier vessel walls. Final report. Schorr, J.R.; Grinberg, 
I.M.; Kistler, C.W.; Luce, R.G.; Whitacre, G.R. (Battelle Columbus 
Labs., OH (USA)). 15 Mar 1979. Contract EX-76-C-01-2210. 324p. 
Dep. NTIS, PC A1l4/MF A011. 

A steady-state heat flow model has been developed and 
experimentally verified for multicomponent refractory walls likely 
to be used in coal gasification and other process vessels. Gas-filled 
pores, multiple solid phases, cracks, voids, and anchors are specified 
on a Statistical basis to produce a generalized effective conductivity 
model, which is named CONBEC. Shape and orientation effects are 
determined by a shape factor which can vary continuously between 
the limiting cases of series and parallel heat. The refractory lining is 
described as a series of blocks which allows for distinct material 
changes, gaps, conductivity changes with temperature and hot spot 
determination. The output of the model provides heat flux and 
temperature profiles. The simplicity of the model and its flexibility 
makes it useful to predict the effects of pores, cracks, voids, gaps, 
anchor size and spacing, gas composition, temperature, and gas 
pressure for different material combinations. Experimental verifica- 
tion of the model generally confirmed its accuracy and demonstrated 
its versatility. 


45804 (ORNL/TM—6586) Survey of industrial coal conversion 
equipment capabilities: mechanical piping connectors and expansion 
joints. Hatcher, D.W.; Tolliver, C.B. (Oak Ridge National Lab., TN 
(USA)). Jun 1979. Contract W-7405-ENG-26. 227p. Dep. NTIS, PC 
All/MF AO1. 

A survey of industrial capabilities of manufacturers to supply 
mechanical piping connectors and expansion joints for the future 
coal conversion industry is presented in this report. Also discussed 
are developmnet and testing capabilities of manufacturers, lead-time 
requirements, economic considerations, and current technology of 
piping connectors and expansion joints for severe service applica- 
tions. To determine industry's capability to supply connector and 
expansion joints for coal conversion applications, questionnaires 
were mailed to 449 connector manufacturers and 12 expansion joint 
manufacturers. Results indicate that industry is capable of furnishing 
this equipment in the quantity, sizes, and pressure and temperature 
ranges which will be required in the future coal conversion industry. 


45805 (TID—2885(Draft)) Commercialization strategy report 
for low Btu gasification. Bardos, R.; Passman, R.A.; Almuala, B.; 
Beecy, D.J.; Draffin, C.W.; Harlan, J.; Hemenway, A.W.; Ingber- 
man, A.K.; Luthy, E.C.; Thompson, B.J. (Department of Energy, 
Washington, DC (USA)). 1979. 30p. Dep. NTIS, PC A03/MF AOI. 

e following summary conclusions can be made with re- 
spect to the Readiness Assessment of low Btu gasification: Gasifiers 
and components are commercially available now. In the industrial 
sector, the number of individual potential users for low Btu gas is 
large; potential users are small users scattered all over the country in 
numerous industrial applications. In the utility sector, low Btu gas, 
with the development of advanced gasification systems and com- 
bined cycle systems, can provide an environmentally acceptable and 
competitive substitute to natural gas and fuel oil. Low Btu gasifica- 
tion is a near-term and viable technology. Cleaned low Btu gas is 
one of the best options available to a small user in a non-attainment 
area considering expansion, new facilities, or conversion to a coal 
base fuel. There are no significant environmental or institutional 
problems anticipated. The Federal government's role in commercial- 
ization of low Btu gasification is limited to support of the first 
commercial plants to be built and to the dissemination of data to 
both the industry and the public. For the first few plants there will 
be a need to protect those taking a risk against national policy 
changing on environmental standards and fuel pricing (not utilizing 
cheaper available fuels). Also, several commercial demonstrations 
with clean-up and in specific applications are needed. This could be 
accomplished by cost-sharing, tax incentives, or repayable grants 
and credits. Total cost to the government is relatively small in 
comparison to other technologies. 


45806 (TID—28849(Draft)) Commercialization Task Force for 
high-Btu gasification. Gallo, P.; Passman, R.; Beecy, D.; Hemenway, 
A.; Ingberman, A.; Pulice, J. (Department of Energy, Washington, 
DC (USA)). 1979. 38p. Dep. NTIS, PC A03/MF AO1. 
Environmentally acceptable processes are available for com- 
mercial high-Btu gas plants, although one has yet to be built. High- 
Btu gas technology can meet current air and water quality standards 
as well as anticipated future environmental statutes. By the year 
2000, the market for supplemental pipeline gas is expected to be from 
10 to 14 quads. High-Btu gas may be able to supply a significant 
portion of this market at a levelized cost of less than $4.00 per 
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million Btu. This is expected to be in the competitive range with 
other supplemental gas supplies, such as SNG from imported naptha, 
Alaskan natural gas, and imported LNG. The principal barriers to 
the commercialization of high-Btu are availability of capital and 
uncertainties regarding the marketability of supplies. This is brought 
about by uncertain Federal energy policies coupled with marginally 
competitive high-Btu gas production costs. Unless these barriers are 
removed, timely production of high-Btu gas is not likely to occur. 
The task force believes it is in the national interest that the private 
sector construct and = nny two or three high-Btu gas plants by the 
mid-1980's. A Federal role is recommended that would assist the 
—_ sector in capital formation with incentives that spread the 
inancial risk appropriately among ero beneficiaries. the in- 
centives studied, two appear most effective: rolled-in pricing is seen 
as an important ingredient, especially in the early years of plant 
operation because of the high initial cost of gas; Federal loan 
guarantees are effective in assuring capital availability for the indus- 
try. Until loan guarantees become available, regulatory mechanisms 
provide the only remaining option. 


45807 (TID—28850(Draft)) Commercialization strategy report 
for medium Btu gasification. Bardos, R.; Passman, R.A.; Almuala, B.; 
Beecy, D.J.; Draffin, C.W.; Harlan, J.; Hemenway, A.W.; Ingber- 
man, A.K.; Luthy, E.C.; Thompson, B.J. (Department of Energy, 
Washington, DC (USA)). 1979. 29p. Dep. NTIS, PC A03/MF AO1. 

Conclusions regarding the commercial readiness of medium 
Btu gasification may be summarized as follows: gasifiers and com 
nents for producing environmentally acceptable gas are available 
now; commercial demonstration in U.S. is needed; no significant 
environmental or institutional problems are anticipated; market pene- 
tration which cannot be resolved is related to policy on fuel pricing 
and conversion to coal regulations; advanced MBG technologies 
under development will not be ready for several years. This may not 
deter some from using current systems opting for advanced systems 
later. The Federal government's role in commercializing medium 
Btu gasification is limited to support of the first commercial plants 
and to the dissemination of data to both industry and the public. For 
the first few plants in specific applications with clean-up there is a 
need to protect those taking a risk against national policy changes on 
environmental standards, fuel pricing, and products dumping by 
foreign sources. This could be accomplished by cost-sharing, tax 
incentives or repayable grants in obtaining essential site specific 
design, cost, environmental and financing data, and other actions by 
the Federal government. 


45808 (UCRL—82505) Reverse combustion in a horizontally 
bored coal channel. Aiman, W.R.; Lyczkowski, R.W.; Thorsness, 
C.B.; Cena, R.J. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Jun 1979. Contract W-7405-ENG-48. 22p. 
(CONF-790630—10). Dep. NTIS, PC A02/MF AO1. 

From 5. underground coal conversion symposium; Alexan- 
dria, VA, USA (18 Jun 1979). 

Reverse combustion along a directionally-drilled horizontal 
channel 76 mm in diameter will be used in Hoe Creek No. 3. The 
enlarged channel at the bottom of the Felix No. 2 coal seam 

roduced by the reverse combustion will allow ang) flow rates 
for the forward combustion phase of gasification. This paper dis- 
cusses the experimental and mathematical modeling of reverse com- 
bustion along a horizontal bored channel in shrinking coal. The 
purpose of the modeling effort is to provide information to assist in 
planning the reverse combustion phase of the Hoe Creek No. 3 field 
experiment. In these experiments at one atmosphere reverse combus- 
tion did not propagate with air as the feed gas. Reverse combustion 
did, however, propagate when the feed-gas oxygen content was 
increased to 32%. An existing LLL model of underground coal 
gasification was modified and used to simulate the reverse combus- 
tion process. Preliminary results agree qualitatively with the experi- 
mental results. This model indicates that reverse combustion will 
propagate at a pressure of 5 atmospheres without enrichment of the 
air with oxygen. Simulations of field scale experiments are also 
discussed. The experimental and mathematical modeling results have 
yielded rather negative results to date, which serves as a warning of 
possible trouble in the Field Experiment. We have hopes that such 
trouble will not actually be encountered because the conditions for 
reverse combustion are somewhat more favorable in the field situa- 
tion than those tested in the laboratory. A number of remedies have 
been conceived for use in case of trouble: (1) enrich the air with 
oxygen during reverse combustion, (2) add propane to the air, and 
(3) heat the air. These remedies and provisions for implementing 
them are being considered. 


45809 Highlights of the LLL Hoe Creek No. 2 underground coal 
gasification experiment. Stephens, D.R.; Thorsness, C.B.; Hill, R.W. 
Earth Sci. Bull.; 11: No. 1, 20-21(Mar 1978). 

The major objectives of the Hoe Creek No. 2 underground 
coal gasification experiments were: (1) investigate reverse combus- 
tion process in a uniform, wet, hydrologically active coal seam; (2) 
determine forward gasification parameters with injected air flows of 
2000 to 4000 scfm; (3) conduct a short stream-oxygen burn within 
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the 1) pian No. 2 ofan burn; (4) ong ae ppl 
tion; uate opera’ parameters. ° yjetives were 
ob. lished successfully. All instrumentation worked well. All the 
data were stored on disc and tape by an HP-21 MX- 
E computer, which allowed instant access to both raw and processed 
data with a large number of plotting and tabulating routines. The 
reverse combustion linking phase of the test appeared to work very 
well. However, the production of multiple reverse burn paths, and 
the strong evidence that there were major forward ification 
paths, some at the top of the coal as well as near the bottom, 
demonstrate that the reverse combustion process is not as yet well 
understood. 


=. (FE—1734-45(Vol.12)(BK.4)) CO2 acceptor process gasi- 
fication pilot plant. Plant ; aunlie tk ca eae oe 
October 1977. (Conoco Coal Development Co., Library, PA (USA). 
Research Div.; Stearns-Roger, Inc., Denver, CO (USA)). 1977. 
Contract EX-76-C-01-1734. 386p. Dep. NTIS, PC A17/MF AOl. 
The detailed technical instructions contained herein are 
deemed necessary for inactivating and protecting all types of in- 
place equipment, piping systems, electrical instruments, warehouse 
items, buildings, grounds, HVAC equipment, shop machines, power 
tools, vehicles, and hand tools. Computerized inventories will be 
available for warehouse equipment, materials and spare parts, items 
of no further value as originally intended but of possible value other 
than as scrap, salable used equipment and materials, as well as scrap 
equipment and — A complete listing of all tagged capital 
equipment including sensitive items will be provided. This document 
also contains sc eduling diagrams and manpower requirements to 
execute these activities. Recommendations are presented for a mini- 
mum fire safety system. A recommendation to provide personnel for 
plant security and on-going maintenance during the inactivation 
— is presented elsewhere in a Stearns-Roger proposal to the 
nergy Research and Development Administration. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 45777, 45778, 45782, 45784, 
45788, 45791, 45799, 45804, 45887, 46036 


45811 ee eet wh 85-106) Overview of the chemistry 
of coal liquefaction. 
Nov — 


Wiser, W.H. (Univ. of Utah, Salt Lake City). 


From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


To the person concerned with coal liquefaction, with the 
principle emphasis being liquid fuels, it is useful to compare coal 
with liquid fuel products. In that light, coal may be considered to be 
a hydrogen-deficient hydrocarbon containing excessive amounts of 
oxygen, sulfur, and nitrogen, together with considerable inorganic 
material. The overall objectives then include beginning with a 
material with an atomic hydrogen/carbon ratio in the range 0.8 to 
0.9 and adding hydrogen to that portion which is to appear as a 
liquid product, the atomic hydrogen/carbon ratios ranging from 
about 1.1 for a primary coal liquid to 1.6 for a highly aromatic 
gasoline and perhaps approaching 2.0 for some other types of liquid 
products. The oxygen, sulfur, and nitrogen must be reduced to 
values approaching zero in most cases. The inorganic material, 
including unreacted coal, must be essentially completely removed. 
These general operations, together with the processes of feeding the 
solids to the reactor system and removing products including solids 
from the system, broadly identify the om and dictate the 
approaches to coal liquefaction. The various approaches to coal 
liquefaction are evaluated with respect to thermal efficiency, 
throughput, catalytic effects, economics, etc. 


45812 (CONF-780372—, pp 107-117) Liquefaction of coal. 
Beuther, H. Nov 1978. 

From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


It has been proposed that it is the early reorganization and 
transformation of coal fragments to produce large, difficult-to-con- 
vert molecules that makes liquefaction so difficult to carry out. This 
review discusses in a qualitative manner some proposed mechanisms 
that cause coal to become more difficult to convert because of early, 
low-temperature reactions and transformations. Specifically, these 
are reactions involving (1) oxygen compounds, (2) hydrocarbons 
that readily form free radicals to produce high molecular, aromatic 
molecules, and (3) hydroaromatics that transfer hydrogen ineffec- 
tively. The role that these large, newly formed molecules play in 
forming an oriented aromatic liquid, then a coke-like material, and 
finally solid coke is discussed. Such catalyst deposits not only keep 
less strongly adsorbed species from reaching the catalyst surface to 
react but also, through the formation of coke, cause plugging of 
catalyst pores and thus reduce catalyst effectiveness. 
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45813 (CONF-780372—, pp 119-133) Workshop on coal lique- 
faction. aay W.; Buether, H. Nov 1978. 

From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


Four general areas of research on coal liquefaction were 
discussed in the workshop: innovative approaches to coal liquefac- 
tion, fundamental investigations, development of catalysts for direct 
coal liquefaction, and indirect liquefaction of coal through synthesis 
gas conversion. The research needed in each of these areas is 
summarized. 


45814 (EPRI-AF—1084) Catalyst development for coal liquefac- 
tion. Final report. Bertolacini, R.J.; Gutberlet, L.C.; Kim, D.K.; 
Robinson, K.K. (Amoco Oil Co., Naperville, IL (USA). Research 
and Development Dept.). Jun 1979. 178p. Dep. NTIS, PC A09/MF 
AOl. 


The objective of this project is to develop an improved 
catalyst for the hydroliquefaction of coal to a clean-burning fuel for 
wer generation. Over 170 commercial and experimental catalysts 
en bie been screened. Many of these were reported in the previous 
second annual report, EPRI Report No. AF-574. In this third annual 
report, information is presented on new catalysts, various hydrogen 
donor solvents and modifications in the product workup procedure. 
Also, the effect of various impregnating aids, such as phosphoric 
acid, on initial performance was investigated. The main conclusions 
are the following: a) catalysts employing molybdenum promoted by 
cobalt or nickel are preferred for both conversion and desulfuriza- 
tion; b) coal-derived slurry solvents are preferred due to their 
improved hydrogen donor pro _— and compatibility with the 
product; c) characterization of the product strictly by benzene 
solubility did not alter the rankings; d) phosphoric acid impregnating 
aid improved initial performance, but this favorable effect did not 
translate to the short-term aging test. Numerous catalysts were 
tested further on the continuous pilot plant to establish how their 
aging behavior responds to changes in surface properties and catalyt- 
ic metals. Aged catalysts were also characterized extensively to 
establish the reasons for deactivation. The main conclusions reached 
are reportedbriefly. 


45815 (FE—0221-1) Preliminary industrial hygiene characteriza- 
tion program for the Bruceton Liquefaction Facility. Final report. 
Anderson, L.A. Jr.; Ayer, H.E.; Gerhard, M.K. (Cincinnati Univ., 
OH (USA). Dept. of Environmental Health). 1978. Contract EW-78- 
S-22-0221. 65p. Dep. NTIS, PC A04/MF AO1. 

Possible air pollution contaminants in various areas of coal 
liquefaction plants are identified,, their toxic or other harmful phys- 
iological effects discussed, OSHA regulations on their concentration 

ified, and instrumented methods of monitoring their concentra- 
tions discussed briefly. (LTN) 


45816 (FE—2275-10) Systems studies of coal conversion process- 
es using a reference simulator. Quarterly report, October 1, 1978— 
December 31, 1978. Reklaitis, G.V.; Sood, M.K.; Soni, Y.; Overturf, 
B.W.; Buchanan, P.; Wiede, W. Jr.; Wilkinson, C.R.; Boo, J. (Purdue 
Univ., Lafayette, IN (USA)). Feb 1979. Contract EX-76-C-01-2275. 
47p. Dep. NTIS, PC A03/MF AO1. 
ork was completed on the coding and testing of the plant 
pe estimation package PCOST. Significant effort was expended in 
—¢, the ORNL PRP evaluation program to make it compatible 
wit PCOST. Continuing efforts include completion of the user's 
manual and rechecking of the cost data base entries. Continued 
miscellaneous revisions and additions arising from user suggestions 
were made to the S4 and PPROPS packages. The two phase flash 
routine was modified to more efficiently accommodate single com- 
ponents. The three phase flash routine was revised to include genera- 
tion of sharper initial estimates and phase stability tests. A versatile 
process utilities section model was implemented and tested. This 
program will perform the balance calculations, will select turbine 
design conditions, and will determine required auxiliary boiler loads 
for a plant steam system containing multiple steam pressure levels. 
Integrated simulations of the hydrogen and vapor recovery sections 
have been assembled and design case studies are in progress. The 
integrated simulation of the hydrotreating, acid gas removal, and 
hydrogen plant sections is being prepared for combined execution 
using the hierchiacal strategy tested in the previous quarter. Alter- 
nate numerical methods are being tested for accommodating the 
severe stiffness which has been encountered in the differential equa- 
tions of the lift tube model. 


45817 (FE—2422-21) Fluid coking of coal liquefaction residues. 
Interim technical progress report for the second and third residues. 
Quinlan, C.W. (Exxon Research and Engineering Co., Baytown, TX 
(USA). Baytown Research and Development Div.). Oct 1978. Con- 
tract EX-76-C-01-2422. 73p. Dep. NTIS, PC A04/MF AOl1. 

Work has been completed on coking the second and third 
coal liquefaction residues under DOE Contract EX-76-C-01-2422. 
The objective is to evaluate the applicability of current fluid coking 
technology to processing of coal liquefaction residues. Tasks 1 and 2 
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involve analytical characterization and various bench scale tests on 
four coal liquefaction residues. The purpose is to characterize the 
coal liquefaction residues and to assess the effect of major coking 
process variables on yields and operability. A fluid bed coking pilot 
unit is scheduled to be operated on the most promising candidate 
identified. The second coal liquefaction residue was Stripped SRC 
Conoco Settler Underflow. Analytical characterization of the sample 
was completed and is reported. The third coal liquefaction residue 
was Stripped SRC Antisolvent Deashing Underflow. Tests have 
been completed, and the pane | statements can be made based 
upon the data obtained: stripped SRC Antisolvent Deashing Under- 
flow is characterized as high in ash, sulfur, and 1000°F~ liquids; total 
liquid yield from coking this feedstock is constant over the tempera- 
ture range studies and is not dependent on steam rate or residence 
time; no conversion of 1000°F* material to 1000°F~ product is 
observed; recycle simulation coking of the 1000°F* liquid product 
does not produce further 1000°F~ liquids; and bogging does not 
appear to limit fluid coker operability in the temperature range of 
interest. 


45818 (FE—2588-15) Study of ebullated bed fluid dynamics for 
H-coal. Quarterly progress report No. 4, September 1—November 30, 
1978, Vasalos, I.A.; Bild, E.M.; Tatterson, D.F. (Amoco Oil Co., 
Naperville, IL (USA). Research and Development Dept.). Dec 1978. 
Contract EF-77-C-01-2588. 58p. Dep. NTIS, PC A04/MF AOI. 

The overall objective of this project is to improve the control 
of th H-coal reactor through a better understanding of the hydro- 
dynamics of ebullated beds. The project is divided into three main 
tasks: review of prior work in three-phase fluidization; construction 
of a cold flow unit and collection of data; and development of a 
mathematical model to describe the behavior of gas/liquid fluidized 
beds based on information available in the literature and on data 
generated in the cold flow unit. 


45819 (FE—2893-21) EDS coal liquefaction process develop- 
ment. Phase IV. Quarterly technical progress report, July 1—Septem- 
ber 30, 1978. Epperly, W.R. (Exxon Research and Engineering Co., 
Florham Park, NJ (USA)). Dec 1978. Contract EF-77-A-01-2893. 
339p. Dep. NTIS (US Sales Only), PC A15/MF A01. 

The Exxon coal liquefaction process development is reviewed 
with emphasis on pilot plant operation with different coals (bitumi- 
nous and lignite), solvent hydrogenation studies, bench-scale experi- 
ments, modeling and correlations, product quality (hydrotreating 
and phenols removal), residues coking and gasification, plant design 
studies, economics and cost reduction, hydrogen production, materi- 
als, etc. (LTN) 


45820 (SAND—79-0150) Preheater studies in coal liquefaction, 
Project 8012. Annual report, October 1977—September 1978. 
Traeger, R.K.; Bickel, T.C.; Curlee, R.M. (Sandia Labs., Albuquer- 
que, NM (USA)). May 1979. Contract EY-76-C-04-0789. 64p. Dep. 
NTIS, PC A04/MF AOl1. 

This process research was initiated to provide a qualitative 
and quantitative understanding of the processes occurring in pre- 
heaters or short residence time reactors. Studies in the past year 
included isothermal reactions at short residence times (20 to 480 s) to 
provide insight into the early reaction kinetics. Coal slurries undergo 
complex chemical and physical changes in preheaters. Thus, the 
preheater must be considered a short residence time reactor. A 
preliminary empirical model of preheater reactions can be developed 
using the results of this work and literature data, primarily the work 
of Whitehurst and the operational data of Styles, Weber, and Basu. 
Time and temperature ranges mentioned in the model will, of course, 
vary with the coal and solvent; the model is expected to be repre- 
sentative of most coal liquefaction systems. To provide realistic 
design, understand operational control problems and minimize 
coking, the coupled heat transfer - chemical kinetics - physical 
changes must be defined in the early reaction stages. This requires 
definition of actual flow regime and true residence times for liquid, 
solid, and gas phases. Kinetic data without definition of flow regimes 
and residence times is of limited value and does not provide needed 
design data.Titanium diboride coatings on valve stems have shown 
outstanding resistance to erosion in the preheater studies discussed 
here and in other tests. Further testing in commercial or larger scale 
operation is warranted to identify advantages and limitations of this 
coating. 


45821 (TID—28846(Draft)) Commercialization strategy report 
for coal liquefaction. Lloyd, E.A.; Almuala, B.C.; Ingberman, A.K.; 
Joseph, L.M.; Lobe, N.; Siegel, J.S.; Singer, M.I.; Smithson, J.H. 
(Department of Energy, Washington, DC (USA)). 1979. 35p. Dep. 
NTIS, PC A03/MF AOl. 

It was concluded that: Coal liquids will address a major 
segment of the energy economy, namely, petroleum and petroleum 
derived products; Methanol and Fischer—Tropsch processes are 
technically ready but economically uncompetitive, at present; Scale 
up of direct hydrogenation processes to verify commercial feasibility 
requires major government funding; Federal assistance will probably 
be required for all first-of-a-kind commercial facilities; Coal liquids 
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will be economically competitive with imported petroleum by late 
1980's or early 1990's. 


45822 (FE—1220-39(Vol.3)(Pt.1)) CLEAN COKE process: proc- 
ess development studies. Final report. Volume III: Final process design 
and economics. Part 1: final process (USS Engineers and 
Consultants, Inc., Pittsburgh, PA (USA)). Dec 1978. Contract EX- 
76-C-01-1220. 160p. Dep. NTIS, PC A08/MF AOl1. 

A process design for a CLEAN COKE commercial facility 
has been developed, based on information obtained from completed 
bench-scale and ee care studies. The design envisages a 
plant, based on Illinois No. 6 coal, and with a 21-year operating life. 
A coal feed rate of 12.43 million tons per year, raw basis (8.9 million 
tons MAF basis), is comprehended. Carbonization encompasses a 
preoxidation/drying stage followed by two stages of devolatilization 
to a maximum temperature of 1400° F. This yields a product char 
with residual volatile-matter and sulfur contents of 2 and 0.78 
percent, respectively. The char is converted to a pelletized formcoke 
in a sequence of operations including disk pelletization, air curing, 
and final coking. Hydrogenation is carried out noncatalytically at 
870°F and 2700 psia pressure, with a 1-hour residence time. Products 
of hydrogenation are separated by a vapor-stripping technique, and 
the carbonaceous residue is processed through a slagging gasifier to 
produce additional hydrogen for the process. The products from the 
plant include, on an annual basis, 3.6 million tons of coke, 2.9 billion 
pounds of chemical feedstocks, and more than 33 trillion Btu of 
liquid fuel. 


PYROLYSIS AND CRACKING 


45823 (BNL—26209) Coal conversion in flash hydropyrolysis 
reactors. Dang, V.D.; erg M. (Brookhaven National Lab., 
Upton, NY (USA)). May 1979. Contract EY-76-C-02-0016. 58p. 
(CONF-790822—5). . NTIS, PC A04/MF AO1. 

From 87. AICHE national meeting; Boston, MA, USA (19 
Aug 1979). 

Analytical correlations of the experimental results for the 
Flash Hydropyrolysis of coal to gaseous and liquid hydrocarbons are 
agrees A three step reaction mechanism together with a particle- 

uid interaction model is used to describe the system. The applica- 

tion of nonlinear estimation methods produces fair agreement be- 
tween the experimental results and the postulated model. Explicit 
kinetic expressions as a function of temperature, pressure and reac- 
tion time for the reaction yields are developed. Reaction 
for fluidized bed, entrained bed and fast fluidized bed designs are 
derived from the kinetic model. 


45824 (BNL—50948) Flash hydropyrolysis of coal. Quarterly 
report No. 6, April 1—June 30, 1978. (Brookhaven National Lab., 
Upton, NY (USA)). Nov 1978. Contract EY-76-C-02-0016. 131p. 
Dep. NTIS, PC A07/MF AO1. 

Thirty experimental runs were conducted between pressures 
of 500 and 2500 psig and temperatures of 850° and 900°C for the 
purpose of studying the production of gaseous hydrocarbons from 
lignite. Yields as high as 50% conversion of the available carbon to 
methane and ethane have been observed at 2500 psig and 875°C, 
with only 1.5% of the carbon ss as CO and the remainder as 
char. It was observed that significant decomposition of the gaseous 
hydrocarbon products occurred as the coal residence time in the 
reactor increased from the maximum yields at 2.4 sec to 7 seconds. 
Hydrogen pressure was shown to have a significant effect on the 
production of the gaseous hydrocarbons at 875 to 900°C, the yield 
increasing linearly at a rate of 18% in absolute conversion of the 
available carbon for each 500 psi increase in pressure. Coal hydroge- 
nation data from several laboratories was examined and the conclu- 
sions from this study are reported. The experimental limits of reactor 
operation have been changed to study primarily the formation of 
gaseous hydrocarbons. 


PROPERTIES 
REFER ALSO TO CITATION(S) 45784, 45789, 45790 


45825 (CONF-780372—, pp 53-67) Some thoughts on coal analy- 
sis and some recent data on coal structure. Given, P.H. (Pennsylvania 
State Univ., University Park). Nov 1978. 

From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


The first a in establishing a dmmf ultimate analysis 
° 


is a knowledge the mineral matter content of the coal. The 
available formulae (Parr, King—Maries—Crossley) for calculatin 
the mineral matter content from the yield of high temperature as 
are useful, but open to a number of objections. Direct determination 
by acid demineralization is generally recognized as sound, except for 
low rank coals, but it is very time-consuming. Determination of the 
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yield of mineral matter obtained in low temperature ashing in an 
oxygen—plasma asher permits greater productivity, but to be 

‘ormed under carefully controlled conditions to minimize oxida- 
tion of pyrite and fixation of organic sulfur as sulfate. These two 
effects tend in opposite directions with changes in radiofrequenc 
power level. The reproducibility of low temperature ashing determi- 
nations is excellent (95% precision, 0.2% confidence limits and much 
better than we have been able to achieve with acid demineralization 
(0.6%). However, it is impossible to avoid some bias due to oxida- 
tion of pyrite and fixation of sulfur as sulfate. 


45826 (CONF-780372—, pp 69-81) Workshop on coal structure 
and analysis. Larsen, J.; Given, P. Nov 1978. 

From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


The discussion centered on gathering fundamental informa- 
tion on coal structure and reactivity that would be helpful to process 
development. It was implicit throughout the discussions that, for 
most of us, the principal reason for studying coal structure was to 
provide information necessary for the most efficient development of 
coal conversion processes. The recommendations for research on 
coal structure and analysis are given. In several cases, the group was 
polled on the importance of various more specific research topics 
within the broad areas. 


45827 (FE—2710-5) Instrumental analysis of sulfur compounds 
in coal process streams. Fifth quarterly technical progress report, 
October—December 1978. Jordan, J. (Pennsylvania State Univ., Uni- 
versity Park (USA). Dept. of Chemistry). Jan 1979. Contract EF-77- 
S-01-2710. 25p. (P). Dep. NTIS, PC A02/MF AO1. 

An algorithm has been formulated from which fractional 
abundances of sulfur moieties can be evaluated as function of pH and 
redox potential. Combined with a determination of total sulfur, this 
provides a convenient means for predicting concentrations of sulfur 
contaminants expected to be encountered in coal process streams. 
The determination of dibenzothiophene by differential pulse voltam- 
metry at a rotated glassy carbon disk anode was found to be feasible 
with a precision of 0.5%. The dynamic range of the method encom- 
passes a hundred fold ratio of concentrations, viz., from 3 x 10° 
molar to 3 x 10~* molar. Orthohydroxymercury benzoate (HMB) 
was found to react with H2S with a well-defined stoichiometry of 2 
moles of HMB per mole of H2S. The reaction was appreciably 
exothermic (AH = -44 kcal per mole of H2S). The method outlined 
was successfully applied to the identification and quantitation of 
dibenzothiophene in a centrifuged coal liquefaction product sample 
supplied by the Pittsburgh Energy Technology Center. Computer 

rograms have been developed for estimating abundances of eight 
inorganic sulfur moieties (viz., H2S, HS~, S~~, SO., HSO3s~~, SOs~~, 
HSO,~, and SO,~~ ) in aqueous process streams. The required input 
consists of pertinent Gibbs Free Energy of formation assignments 
(available in tabulations) plus two readily measurable variables, viz., 
pH and redox potential. 


45828 (FE—2721-4) Utilization of coal associated minerals. 

Quarterly report No. 4, July 1—September 30, 1978. Slonaker, J.F.; 

Buttermore, W.H.; Grady, W.C.; McMillan, B.G.; Simonyi, T.A. 

(West Virginia Univ., Morgantown (USA). Coal Research Bureau). 

Aa 1979. Contract FE-77-S-01-2721. 35p. Dep. NTIS, PC A03/ 
AOl. 

Laboratory analysis of physical and chemical properties has 
continued on representative samples of plant feed coal as well as 
washed coal and refuse from the Pittsburgh seam. Also, samples 
were procured from the fluidized-bed process (Pope, Evans, and 
Robbins) at Rivesville, West Virginia, including the feed limestone, 
the feed coal, the “spent” limestone bed material or bottom ash and 
flyash from the carbon burn-off cell. 


45829 (UCRL—82703) Sorptive property of coal. Wang, F.T. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
May 1979. Contract W-7405-ENG-48. 7p. (CONF-790630—7). Dep. 
NTIS, PC A02/MF AOl1. 

From 5. underground coal conversion symposium; Alexan- 
dria, VA, USA (18 Jun 1979). 

We have studied the sorption of organic and inorganic com- 
pounds by coal in aqueous solutions. The sorbates studied include 17 
cations, 11 anions, aromatic hydrocarbons, phenolic compounds and 
pyridine. All the organic compounds, heavy metal ions (atomic 
weight greater than 50), cyanide and sulfide ions are strongly sorbed. 
The light alkali and alkaline earth metal ions and most anions are 
weakly sorbed. 


45830 Determination of asphaltenes in fuels from coal hydrogena- 

tion. Steffgen, F.W.; Schroeder, K.T.; Bockrath, B.C. (Dept. of 

al Pittsburgh, PA). Anal. Chem.; 51: No. 8, 1164-1168(Jul 
). 

A method is described for the quantitative separation of coal- 

derived fuels into toluene insolubles, asphaltenes (toluene soluble, 

pentane insoluble), and oils (pentane soluble). The prime objective 
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was to identify the variables in the procedure that affect the values 
obtained for asphaltene content. Substitution of toluene for benzene 
does not have a large effect on the values reported for either 
insolubles or asphaltenes. However, in order to obtain reproducible 
determinations, the precipitation of asphaltenes must be rigorously 
controlled. The precipitation is carried out by adding a large excess 
of pentane to a slurry prepared from the toluene solubles and 
toluene. A significant difference was found in the values determined 
for asphaltenes depending upon the amount of toluene used in the 
peer It is recommended that the amount of toluene in the slurry be 
eq to or greater than 3 mL/g solubles. 4 figures, 2 tables. 


45831 Characterization of asphaltenes isolated from a coal-de- 
rived liquid. Bockrath, B.C.; Schroeder, K.T.; Steffgen, F.W. or: 
of Energy, Pittsburgh, PA). Anal. Chem.; 51: No. 8, 1168-1172(ul 
1979). 

Coal-derived asphaltenes were isolated from the same liquid 
product in quantities from 11.8 to 21.7% depending upon the details 
of the separation procedure employed. Extensive characterization of 
these asphaltenes was used to uncover the chemical factors that 
influence the values of the quantitative determinations. The different 
asphaltenes were compared according to their molecular weights, 
molecular size distributions, relative weight of basic subfractions, 
and relative content of heteroatoms. Also, a subfraction was isolated 
which is accounted to — or oils according to the details of 
the separation method. Several grams of this asphaltene/oil were 
further separated by acid/base fractionation and also by sequential 
elution by solvent chromatography. The functional group content of 
this fraction is roughly comparable to that of the total asphaltene 
fraction on a weight basis. Its molecular weight is intermediate 
between those of the oils and asphaltenes. 5 figures, 4 tables. 


45832 Electron spin resonance study of coal by line width and 
line shape analysis. Kwan, C.L.; Yen, T.F. (Univ. of Southern 
a Los Angeles). Anal. Chem.; 51: No. 8, 1225-1229(Jul 
1979). 

ESR spectra were obtained for coal samples of various ranks. 
New parameters for line width which are directly obtainable from 
first derivative curve of ESR spectrum and invariant with line shape 
are investigated. Plots of those parameters against carbon content 
show a positive correlation. The line width phenomena can be 
explained by the formation of larger polynuclear, condensed aroma- 
tic ring systems in high-ranking coals using the theory developed by 
Weiss and Anderson of exchange narrowing in paramagnetic reso- 
nance. The itive correlation of line width and spins-per-gram 
with ranks is consistent with the hypotheses of Austin and of 
Ingram. Line shape parameters may be used to characterize coals 
and their derivatives. 8 figures, 3 tables. 


45833 Trace contaminants from coal. Torrey, S. (ed.). Park 
Ridge, NJ; Noyes Data Corporation (1978). 301p. The Publisher, 
Mill Road at Grand Ave., Park Ridge, NJ 07656. 

During the past ten years man has become increasingly aware 
of the long-range adverse health effects of most air and water 
pollutants. It has become apparent that interactions between air 
pollutants and lung tissue can undermine pulmonary functions long 
after there is any pathological evidence. Airborne particulate matter 
is the most conspicuous because of its ubiquity in urban atmospheres, 
its abundance in the emissions of vital industrial plants including 
coal-fired eiectric power generating stations, its effect on climate, 
visibility, materials and vegetation, and its apparent capacity to 
enhance the damaging effects of other air pollutants. There is a 
paucity of information about the far-reaching impact of trace ele- 
ments which become ecological contaminants upon their release by 
the burning of coal. These trace elements not only contaminate the 
air as particulates and gases but are also in effluents from ash and 
sludge disposal systems. This book assesses their potential impact by 
assembling data on (1) the kinds and amounts of trace elements 
emitted during the coal combustion process; (2) their transport and 
deposition in the environment; and (3) their availability, accumula- 
tion, and toxicity in ecosystems. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 45780, 45828, 45882, 46361, 47409 


45834 (ANL/CEN/FE—79-2) Regeneration of sulfated lime- 
stone from FBCs, Quarterly report, October—December 1978. John- 
son, I.; Swift, W.M.; Snyder, R.B.; Lenc, J.F.; Moulton, D.S.; 
Nunes, F.F.; Smith, G.W.; Smyk, E.B.; Teats, F.G.; Jonke, A.A. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 57p. Dep. NTIS, PC A04/MF AOI. 

These studies are concerned with the development of process- 
es for the regeneration of sulfated limestone from fluidized-bed 
combustors (FBC) and with the evaluation of corrosion when lime- 
stone sorbents treated with various salts (to increase their SO. 
reactivity) are used in FBCs. The results of a cyclic combustion 
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(sulfation)--regeneration study of Germany Valley limestone are 
reported. A thermodynamic analysis was made of the reductive 
decomposition regeneration process to examine the interrelationship 
of: SO: concentration in the off-gas, temperature, pressure, oxidiz- 
ing/reducing conditions, coal/sorbent ratio, feed gas oxygen concen- 
tration, and sorbent composition. A literature review was made on 
processes for the conversion of SO, to elemental sulfur. Operational 
characteristics are reported for a process development-scale atmos- 
pheric fluidized-bed combustor which has been put into use for 
corrosion studies, and the exposure conditions for the first three 100- 
h corrosion runs are reported. Limestone used in these runs included 
untreated limestone and limestone treated with 0.3 mol % CaCl or 
0.5 mol % NaCl. 


45835 (CONF-790496—1) Coal refuse reclamation project. 
Zellmer, S.D. (Argonne National Lab., IL (USA)). 6 Apr 1979. 
Contract W-31-109-ENG-38. 20p. Dep. NTIS, PC A02/MF AOI. 

From West Virginia Academy of Science conference; Athens, 
WV, USA (6 Apr 1979). 

A 13.8 ha abandoned coal refuse site in southwestern Illinois 
was reclaimed by recontouring the refuse material and covering it 
with a minimum 30 cm of soil. The reclamation procedure included 
determination of the site's final land use, collection of preconstruc- 
tion environmental data, and development and implementation of 
engineering plans. The project is demonstrating methods that can be 
used to reclaim abandoned coal refuse sites, and a multidisciplinary 
approach is being used to evaluate postconstruction environmental 
and economic effects of the reclamation effort. Surface water quality 
has shown significant improvement and plant cover is becoming 
established on the site. Soil microbial populations are developing and 
wildlife habitats are forming. The economic value of the site and 
adjacent properties has increased substantially and the area’s aesthet- 
ic value has been enhanced. This project is providing valuable design 
data for future reclamation efforts of this type. 


45836 (CONF-790571—1) Leaching studies on coal and coal 
conversion wastes. Boston, C.R.; Boegly, W.J. Jr. (Oak Ridge Na- 
tional Lab., TN (USA)). 1979. Contract FE-7405-ENG-26. 8p. Dep. 
NTIS, PC A02/MF AOl. 

From 6. national conference on energy and the environment; 
Pittsburgh, PA, USA (21 May 1979). 

In support of the Department of Energy's demonstration 
program, the Oak Ridge National Laboratory has conducted leach- 
ing studies on representative solid wastes from pilot coal conversion 
plants. Leaching studies have also been carried out on various coals 
representative of those to be used at the demonstration plants. The 
program is designed to be responsive to both the Resource Conser- 
vation and Recovery Act (RCRA) and the National Environmental 
Policy Act (NEPA); this paper summarizes the results from a 
compliance point of view. Preliminary results for leaching studies on 
coal conversion ash/slags indicate that most of the ash/slags studied 
would be classified as non-hazarous under currently proposed 
RCRA criteria. Soil attenuation experiments now underway will 
permit a better assessment of impacts to affected ground and surface 
water systems. Coal leachates show wide variations in quality de- 
pending on coal type, particle size, and storage conditions. Some 
degree of runoff treatment will probably be required for most coals. 


45837 (DOE/TIC—10150) Guidebook to the applicability of flue 
gas desulfurization for industrial coal-fired boilers. (Energy and Envi- 
ronmental Analysis, Inc., Arlington, VA (USA)). 27 Jul 1977. 189p. 
Dep. NTIS, PC A09/MF AO1. 

One important element of this nation’s energy policy is to 
increase reliance on coal instead of scarce domestic natural gas and 
oil supplies or imported oil. A sector with major future potential for 
coal use is industrial plant energy use since utilities are already 
heavily reliant on coal and are planning to increase their reliance on 
coal in the future. Efforts to encourage the industrial sector to place 
greater reliance on coal in fuel burning installations must also 
consider methods of insuring that increased coal utilization is com- 
patible with the protection of the environment. In comparison with 
oil or natural gas, coal combustion tends to generate higher emis- 
sions of sulfur oxides and particulates. Solid waste disposal problems 
associated with coal use are also much greater. One means of 
reducing sulfur and particulate emissions to acceptable levels is 
through the application of flue gas desulfurization (FGD) equip- 
ment. These devices, installed near the fuel combustor, scrub the flue 
gases resulting from combustion to remove sulfur and fly ash. The 
overall purpose of this report is to serve as a guide to the prospective 
industrial user of FGD equipment on coal-fired boilers by providing 
an evaluation of operating experience with FGD systems on indus- 
trial boilers and by providing comparisions of the general types of 
FGD equipment available. 


45838 (FE—3199-3) Electron beam ionization for coal fly ash 
precipitators. Quarterly report, January 14, 1979—April 13, 1979. 
Davis, R.H. (Florida State Univ., Tallahassee (USA)). Jun 1979. 
Contract ET-78-S-01-3199. 1lp. Dep. NTIS, PC A02/MF AOIl. 
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Two important results have been obtained. First the ion 
current densities achieved before breakdown are very large, approxi- 
mately 500 times that for a space charge limitation in an ordinary 
electrostatic precipitator geometry. Second, there is no indication of 
saturation prior to breakdown. There are sufficient ions in the test 
volume between the plates that the space charge of the drifting ions 
produces a very large field at the plate, a field large enough to excite 
a breakdown prior to the exhaustion of ionization yield. This will be 
investigated in more detail in Task II in which a good geometry will 
be imposed. The most obvious result of a simulation of a fly ash 
deposit is reduction of the spark-over voltage. Even so, the ion 
current density achieved prior to the breakdown is orders of magni- 
tude larger than that for space charge limit in an ordinary precipita- 
tor. One new aspect of electron beam utilization is the possibility of 
reducing the resistivity of an insulating layer by electron beam 
treatment. Although an investigation of this unexpected but impor- 
tant topic is beyond the scope of the contract, the intention is to 
obtain definitive results as a part of the work. 


45839 Process for preparing sulfur-containing coal or lignite for 
combustion. Myers, G.A. (to Atlantic Richfield Co.). US Patent 
4,148,613. 10 Apr 1979. Filed date 27 Dec 1977. 6p. 

An improved process for preparing a coal or lignite fuel that 
contains sulfur for combustion wherein reduced amounts of sulfur- 
containing air contaminants are emitted from the combustion. In a 
process whereby coal or lignite that contains sulfur is pulverized and 
subsequently mixed with a finely divided inorganic material, the 
improvement comprises precipitating the inorganic material onto the 
pulverized coal to achieve greater absorbency of SO: emissions upon 
combustion of the coal. The inorganic material can be at least one of 
the oxide, hydroxide or carbonate of sodium, potassium, calcium or 
barium; or it can be dolomite. (Official Gazette) 


45840 Chemistry and biological hazard of a coal ash seepage 
stream. Coutant, C.C.; Wasserman, C.S.; Chung, M.S.; Rubin, D.B.; 
Manning, M. (Oak Ridge National Lab., TN). J. Water Pollut. 
Control Fed.; 50: 747-753(Apr 1978). 

Despite careful control and monitoring of overflows from 
coal ash settling ponds, a significant potential exists for environmen- 
tal impacts from uncontrolled seepage of rainwater and slurry water 
through ash deposits and containment dikes. This potential has been 
demonstrated through an analysis of seepages, now controlled, from 
the Tennessee Valley Authority's Bull Run Steam Plant on tne 
Clinch River near Oak Ridge, Tennessee. Acidic, iron-rich seepage 
water is produced within the ash deposits through physical and 
microbiological (presumably) processes. These seepage conditions 
also may mobilize other contaminants. An iron floc, which results 
when the acidic seepage enters the slightly alkaline river water, is 
detrimental to fish and bottom organisms in the vicinity. The partic- 
ular flow problem addressed in this report may not occur at all coal- 
fired power plants with ash-settling ponds. However, the case for 
careful design and proper maintenance for disposal of this solid 
waste has been demonstrated. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 45785, 45836, 45840, 45869, 
45890, 46345, 46775, 47371, 47377, 47378, 47379, 47409, 47449, 47457 


45841 (ANL/ECT—2) Environmental control implications of 
generating electric power from coal. Livengood, C.D. (Argonne 
National Lab., IL (USA)). Jun 1977. Contract W-31-109-ENG-38. 
60p. Dep. NTIS, PC A04/MF AO1. 

Environmental control technologies applicable to the coal-to- 
electricity process are evaluated in an ongoing project at Argonne 
National Laboratory. Part of the evaluation involves technology 
comparisons from a total system point of view. This report describes 
a highly versatile procedure developed for making those compari- 
sons. The core of the procedure is a simulation mechanism of 
interconnected modules, each corresponding to a portion of the 
system stretching from raw coal to power plant emissions. By 
specifying input and output parameters in a consistent manner, it is 
possible to combine the modules in a variety of ways to investigate 
any system of interest. Examples of such parameters are given. New 
technologies can be added by modifying modules or adding new 
ones as needed. Interactions between an analyst and the mechanism 
are also discussed as they relate to determination of the most 
significant output factors. Specification of data at different levels of 
sophistication is described. As an illustration of the procedure, an 
example comparison is formulated and carried out in some detail. 


45842 (EPA—600/7-78-168, pp 104-107) Sampling and analysis 
procedures for screening industrial effluents for priority pollutants. 
Telliard, W.A.; Goldberg, G.S. Aug 1978 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 
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The Environmental Protection Agency agreed to review and 
revise regulations based on the Best Available Technology Eco- 
nomically Achievable for effluents in 21 industrial categories, as a 
settlement of several cases in the District Court for the District of 
Columbia. An integral part of this process is a technical study to 
determine whether or not compounds from a list of 65 materials 
(single compounds and undefined classes of compounds) exist in 
industrial waste waters. The Effluent Guidelines Division in EPA 
has established an unambiguous list of 129 compounds, referred to as 
priority pollutants, which it believes fulfills the requirements of the 
court order and can be determined analytically. To maintain consist- 
ent sampling and analytical procedures for 21 industrial studies, EPA 
has developed a protocol of the — and anaytical methods to be 
used for the screening of priority pollutants in waste water. This 
protocol represents the incorporation of the current state-of-the-art 
pee for the sampling and analysis of the priority pollutants. 

hese analytical procedures include: purge and trap gas chromato- 
graphy-mass spectrometry (GC/MS) for volatile organic com- 

unds; semi-volatile organics are done by a liquid—liquid extrac- 
tion with GC/MS and metals are determined using an inductively 
coupled argon plasma emission spectrometer. 


45843 (EPA—600/7-78-168, pp 108-120) Alternative Level I 
analysis methods. Bombaugh, K.J. (Radian Corp., Austin, TX). Aug 
1978. 

From Symposium on Spe measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


This presentation includes a description of some modifications 
and additions of the Level I Analysis Scheme that were used to 
characterize the emissions from coal gasification plants. While some 
of these modifications go beyond the intent of Level I analyses, the 
experience gained from their use should be of value to others 
performing environmental analyses. 


45844 (EPA—600/7-78-168, pp 121-137) Synthetic fuels produc- 
tion: analysis of process by-products from a laboratory scale 
gasifier. Sparacino, C.M.; Zweidinger, R.A.; Willis, S.; Minick, D. 
(Research Triangle Inst., Research Triangle Park, NC). Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


A research program is currently in progress at the Research 
Triangle Institute to investigate the particular pollution problems 


associated with coal gasification through the construction and oper- 
ation of a laboratory scale gasifier. This program is funded by EPA/ 
RTP and is moving into its second year. The major goal of the 
project is the assessment and analysis of trace pollutants possible 
associated with the coal gasification process. Such efforts are needed 
because of the known hazard potential associated with certain mate- 
rials that are likely to be introduced into the environment from 
commercial gasifiers. Coal screening studies are being conducted to 
determine the relationship between various U.S. coals and their 
pollutant potential. Another important feature of te program is the 
utilization of the reactor for pollutant control through parametric 
variation, i.e., the manipulation of operational variables to effect 
environmental control. A third pahase of the project entails a study 
of gasification kinetics to discern possible relationships between 
product formation probabilities and process parameters. 


45845 (EPA—600/7-78-168, pp 138-146) Transformation of 
POM in power plant emissions. Natusch, D.F.S.; Korfmacher, W.A.; 
Miguel, A.H.; Schure, M.R.; Tomkins, B.A. (Colorado State Univ., 
Fort Collins). Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


With the advent of increased usage of coal as an energy 
source, environmental considerations must be examined. It has been 
known that fossil fuels produce organic emissions commonly known 
as Polycyclic Organic Matter (POM) which constitute a health 
threat in that some POM show a high degree of carcinogenic 
activity. In this paper some aspects of POM transformations will be 
examined which include the mode of transformation, reactions 
which are believed to occur in the environment, the environmental 
ramifications of POM transport, and the associated considerations of 
sample collection, theoretical models, laboratory experiment, and 
emission controls. 


45846 (EPA—600/7-78-168, pp 176-183) Application of the 
phased approach to environmental assessment to the emission assess- 
ment of conventional combustion services. Hamersma, J.W. Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


The EPA program concerning the Emissions Assessment of 
Conventional Combustion systems is the first large scale application 
of the phased approach for environmental assessment. This program 
includes the evaluation of 170 sites in 50 source categories grouped 
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in 5 general areas. These are residential, internal combustion, electri- 
cal generation, commercial/institutional and industrial sources. The 
major emphasis is on the application of Level 1 sampling and 
analysis techniques to this program and the integrated decision 
criteria that have been developed for the cost effective attainment of 
the program's objectives. Also included is a discussion of the pro- 
gram, its goals, some unique problems, and a general discussion of 
some of the results to date. 


45847 (EPA—600/7-78-168, pp 189-206) Comprehensive analy- 
sis of emissions from fluidized-bed combustion processes. Murthy, 
K.S.; Howes, J.E.; Nack, H.; Hoke, R.C. (Battelle Columbus Labs., 
Columbus, OH). Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


Results of the comprehensive analysis of emissions from a 
presurized fluidized-bed combustion unit (the Exxon Miniplant) are 
described as an illustration of themethodology for comprehensive 
analysis. The results are discussed in the context of the overall 
environmental assessment of the process being conducted by the 
United States Environmental Protection Agency. The comprehen- 
sive analysis of the fluidized-bed combustion emissions and process 
streams involved ——— 740 measurements on about 90 
samples, using more than 40 different inorganic, organic, and physi- 
cal analytical methods. A discussion is presented covering the meth- 
ods used for sample preparation, inorganic analysis, organic analysis, 
and physical measurements. The quality control procedures, and the 
accuracy of the estimates derived from the data are discussed. 


45848 (EPRI-FP—937) Sludge dewatering for FGD products. 
Final report. Wilhelm, J.H.; Kobler, R.W.; Naide, Y.; Redfield, G. 
(Envirotech Corp., Salt Lake City, UT (USA)). May 1979. 280p. 
Dep. NTIS, PC Al3/MF AOl. 

Six full-scale desulfurization systems including three lime 
scrubbing and three limestone scrubbing facilities were evaluated to 
determine dewatering characteristics of the waste sludges produced. 
Pilot-scale centrifugation and bench-scale thickening and filtration 
tests were performed to determine equipment design and sizing 
criteria. Sludge samples taken during the dewatering studies were 
evaluated for physical properties to determine their usefulness as fill 
or foundation oupeeet. Because of the poor structural properties 
measured, none of the sludge are recommended for structural fill or 
pavement sub-base without sludge fixation. Many of the dewatering 
characteristics of the sludges can be related to particle size distribu- 
tion, which in turn is a result of the process design used to produce 
the sludges. Better dewatering characteristics are obtained for 
sludges containing high fly ash concentrations or with high sulfate/ 
sulfite ratios. However, the variations in sludge dewatering charac- 
teristics measured in this study are not completely explained by fly 
ash concentrations and sulfate/sulfite ratios alone. Therefore, other 
process variables not extensively studied in this phase of the project 
must have significant influence on dewatering characteristics. Cost 
estimates for dewatering the six types of sludges included in this 
study are presented. Capital costs, operating costs and thirty-year 
levelized revenue rerequirements are included. Levelized revenue 
requirements for thickening range from $0.50 to $2.35 per metric ton 
of dry solids ($0.45 to $2.13 per short ton of dry solids). Filtration 
and centrifugation costs are in the same approximate range, but must 
be evaluated on a case-by-case basis due to the impact of different 
installation costs. 


45849 (ORNL/TM—6793) Environmental impacts of coal ex- 
traction in Alabama: 1978—1985. Haynes, R.J.; McBrayer, J.F.; 
Cushman, R.M.; Roop, R.D. (Oak Ridge National Lab., TN (USA)). 
Jun 1979. Contract W-7405-ENG-26. 221p. Dep. NTIS, PC A10/ 
MF AOl. 

This report was prepared as a prototype of a regional assess- 
ment of coal mining throughout the southern coal fields. The objec- 
tives are to: (1) review mining techniques and their attendant envi- 
ronmental impacts within the context of the Surface Mining Control 
and Reclamation Act of 1977 (SMCRA); (2) identify current and 
future coal mining in Alabama according to potential method of 
extraction; and (3) discuss and evaluate potential environmental 
impacts of and constraints to future coal extraction. The report 
identifies conflicts that may exist between future coal mining and 
environmental quality. Current federal law is expected to mitigate 
many of the environmental impacts historically associated with the 
mining of coal. Impacts which are not expected to continue as 
significant problems in Alabama include coal refuse disposal, forest 
removal, and most impacts to agricultural land. The report is less 
optimistic about impacts from acid mine drainage, stream sedimenta- 
tion, mining of prime farmlands, and impacts to wild and scenic 
rivers, endangered and threatened plants and animals, and hydrol- 
ogy. Although some coal-reserve areas have a greater potential risk 
than others for certain environmental impacts, data are often insuffi- 
cient for adequate analysis. Thus, site-specific environmental assess- 
ments are warranted. Provisions of SMCRA which provide for the 
designation of areas as unsuitable for all or certain types of coal 
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mining represent the mostsignificant potential constraint to coal 
extraction in the South. It is important for regulatory authorities to 
review potential environmental impacts and constraints in an inte- 
grated approach rather than by piecemeal evaluations. 


45850 (PB—285936) Environmental assessment of coal transpor- 
tation. Final report for 1976. Szabo, M.F. (PEDCO-Environmental, 
Inc., Cincinnati, OH (USA)). May 1978. Contract EPA-68-02-1321. 
165p. NTIS PC A08/MF AO1. 

Work described in this report deals with (1) primary and 
secondary environmental impacts resulting from transportation of 
coal by slurry pipeline, railroad, barge, truck, and conveyor; (2) coal 
preparation and associated activities, such as loading and unloading, 
and (3) energy efficiencies of the transport modes. 


45851 (PB—286647) Remote monitoring of coal strip mine reha- 
bilitation. Final report, 1 July 1975-31 December 1976. Anderson, 
J.E.; Tanner, C.E. (Environmental Protection Agency, Las Vegas, 
NV (USA). Environmental Monitoring and Support Lab.). Jul 1978. 
Contract EPA-68-03-2636. 71p. NTIS PC A04/MF A0O1 

This report discusses the accomplishments of the Phase I 
Operations of the EPA/NASA joint project and also compares the 
results of manual photo-interpretation and automated data analysis 
conducted during this phase. Also included in this report are the 
results of a feasibility study to use Landsat data for performing a 
regional land-cover classification of a portion of the Powder River 
Basin area in northeastern Wyoming, where there are numerous coal 
strip mines. (Color illustrations reproduced in black and white) 


45852 (PB—288874) Water-related environmental effects in fuel 
conversion. Volume II. Appendices. Final report, October 1976-Sep- 
tember 1978. Gold, H.; Goldstein, D.J. (Water Purification Asso- 
ciates, Cambridge, MA (USA)). Oct 1978. Contract EPA-68-03- 
2207. 666p. NTIS PC A99/MF AO1. 

The report gives results of an examination of water-related 
effects that can be expected from siting conversion plants in the 
major U.S. coal and oil shale bearing regions. Ninety plant-site 
combinations were studied: 48 in the Central and Eastern U.S. and 
42 in the Western. Synthetic fuel technologies examined include: 
coal gasification to convert coal to pipeline gas; coal liquefaction to 
convert coal to low sulfur fuel oil; coal refining to produce a de- 
ashed, low-sulfur solvent refined (clean) coal; and oil shale retorting 
to produce synthetic crude. Results presented include the range of 
water requirements, conditions for narrowing the range and optimiz- 
ing the use of water, ranges of residual solid wastes, and cost and 
energy requirements for wastewater treatment. A comparison of 
water requirements with those of two recently published studies 
shows widely ew estimates and emphasizes the need for both 
site- and design-specific calculations. A review of various combina- 
tions of cooling requirements indicates a factor of 4 difference in 
water consumption across all processes studied. Where water costs 
< 25 cents/1000 gal, a high degree of wet cooling appears best. If > 
$1.50/1000 gal, a minimum of wet cooling should be considered. 
Between these, a more balanced mix needs to be reviewed. All water 
requirements of this study are based on complete water re-use; i.e., 
no direct water discharge to streams or rivers. 


45853 (STUDSVIK/E—2-78/52) Filtration of heavy metals 
from flue gases: literature studies and experiments. Arvesen, J. (Studs- 
vik Energiteknik AB, Nykoping). Jan 1979. 26p. (In Swedish). Dep. 
NTIS (US Sales Only), PC A03/MF AOl1. 

Literature studies of emissions of particularly toxic trace 
elements, viz. As, Cd, Hg, Pb and Se, have been performed. Hg is a 
certain problem since it occurs mostly as vapor in the flue gas. Thus 
the techniques for cleaning of flue gases are not usable for reducing 
the emission of this metal. Se also mostly occurs as vapor. Thus the 
emission of this metal is also important. However, Cd, Pb and As 
mostly occur as particles and could be filtered away to more than 
95% in electric filters. Different industrial methods to filter Hg in 
flue gases are described. These could after modifications be used for 
the cleaning of flue gases from coal firing. Some experiments have 
been performed in order to separate Hg from flue gases. The 
experiments show that the amount of Hg as vapor could be de- 
creased by 40 to 90% by adding small amounts of sulfur vapor. 


45854 Process for clarifying coal wash waters. Coscia, A.T.,; 
O'Connor, M.N.D. (to American Cyanamid Co.). US Patent 
4,141,827. 27 Feb 1979. Filed date 2 May 1977. 10p. 

Use of quaternized Mannich bases of low molecular weight 
polyacrylamides is highly effective in clarifying coal wash waters. 
(Official Gazette) 


RESERVES AND EXPLORATION 


45855 (N—78-32520) Remote sensing of strippable coal reserves 
and mine inventory in part of the Warrior coal field in Alabama. Final 
report. Joiner, T.J.; Copeland, C.W. Jr; Russell, D.D.; Evans, F.E. 
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Jr; Sapp, C.D. (Geological Survey, University, AL (USA)). Jul 
1978. Contract NAS8-31573. 128p. NTIS PC A07/MF AO1. 

Methods by which estimates of the remaining reserves of 
strippable coal in Alabama could be made were developed. Informa- 
tion acquired from NASA's Earth Resources Office was used to 
analyze and map existing surface mines in a four-quadrangle area in 
west central Alabama. Using this information and traditional meth- 
ods for mapping coal reserves, an estimate of remaining strippable 
reserves was derived. Techniques for the computer analysis of 
remotely sensed data and other types of available coal data were 
developed to produce an estimate of strippable coal reserves for a 
second four-quadrangle area. Both areas lie in the Warrior coal field, 
the most prolific and active of Alabama's coal fields. They were 
chosen because of the amount and type of coal mining in the area, 
their location relative to urban areas, and the amount and availability 
of base data necessary for this type of study. 


45856 (MLM—2556(TR)) Coalification reactions under pres- 
sure. Huck, G.; Patteisky, K. Translated from Fortschr. Geol. Rheinl. 
Westfalen; No. 12, 551-558(Dec 1964). 16p. Dep. NTIS, PC A02/MF 
AOl. 


Studies of the influence of pressure on the coalification reac- 
tions in hard coal (temperature ranges from 240 to 350°C and 
pressures ranging from 0.1 to 8000 ata) have shown that coalification 
reactions in younger coals are impeded by higher mechanical pres- 
sures. The relationship of the mutual effect of pressure and tempera- 
ture on the coalification reactions may be illustrated by graphs, if the 
parameters are determined, which cause an increase in the reflection 
index of the vitrinite of 0.89 to 1.0 and liberate 8 liters of gas per 
kilogram of finely ground coal, at 0.5 mm Hg. The results indicate, 
contrary to theories often expressed in the literature, that the intensi- 
fying influence of pressure on coalification may be excluded if the 
pressure charge operates through shear- and friction-forces, without 
temperature changes. The results also show that the use of spores as 
coalification thermometers is limited. It is shown that at higher 
pressures spores may be exposed to temperatures above 200°C 
without showing thermal modifications. 


MINING 
REFER ALSO TO CITATION(S) 45849, 46362, 47552 


45857 (BM-RI—8354) Geology of the lower Kittanning coalbed 
and related mining and methane emission problems in Cambria 
County, Pennsylvania. Iannoacchione, A.T.; Puglio, D.G. (Bureau of 
Mines, Pittsburgh, PA (USA). Pittsburgh Mining and Safety Re- 
search Center). 1979. 36p. Bureau of Mines, Washington, DC. 

The Bureau of Mines established geologic factors affecting 
the mining of the Lower Kittanning coalbed to aid in coalbed 
minability studies and examined the occurrence of wants (places 
where coal is missing) and types of unstable roof rock strata. Trends 
established from mapping, including prediction of areas of high 
methane emissions, were extrapolated to unmined areas. Wants in the 
coalbed are of two types: erosional and depositional. Erosional 
features occur where north—south-trending sand-filled channels cut 
into the coalbed. Variations in depositional environments have 
caused the coalbed to split into several thinner units. Slickensides, 
commonly indicative of unstable roof, are adjacent to and on the 
underside of sandstone channels; they were caused by differential 
compaction and by soft sediment sliding along the contact between 
the sandstone and adjacent shale. The frequency of unstable roof 
also increases where the interval between the Middle and Lower 
Kittanning coalbed is less than 30 feet. The zones of weakness at the 
contacts above and below the Middle Kittanning coalbed are the 
controlling factors for unstable roof in these strata. Methane emis- 
sions from the coalbed are controlled primarily by depth, fracture 
permeability, and rank of coal. Local geologic factors are coalbed 
thickness, associated rock strata, structure, and proximity to outcrop. 


45858 (FE—1231-14) Design optimization in underground coal 
systems, Sections 1—4, Interim report, July—September 1978. Lucas, 
J.R. (ed.). (Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Dept. of Mining and Minerals Engineering). Dec 1978. 
Contract EX-76-C-01-1231. 66p. Dep. NTIS, PC A04/MF AOI. 

The purpose of this research effort is to construct a Strata 
Simulator that will represent the strata behavior over the seam and 
face area. Included in the simulator will be the effects of the 
longwall support. The purpose of the simulator is to systematically 
vary the mining and support parameters, such as rate of mining, 
support resistances, and profiles to achieve optimum strata control. 
Simulator input will comprise the physical description of the seam 
and surrounding strata, the geometry of the proposed layout, and the 
limits and characteristics of the support. Empirical relationships will 
be drawn from underground measurements of such data as roof 
deflection, support loads, and mining rates for each of the mines 
studies. Such approaches as the finite-element analysis will be used 
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to modify the empirical equations developed to produce generalized 
relationships for the computer simulator. An alternative to conven- 
tional pillar design in room and pillar mining is the yield-pillar 
concept which makes it possible to raise the extraction ratio in room- 
and-pillar mines at great depths. At present, field data concerning 
yield pillars are scarce, and therefore, empirically-based design 
models cannot be used with confidence. Part of this research effort 
offers a theoretical method of yield-pillar design based on a non- 
linear, three-dimensioned, finite-element analysis to determine the 
stability of mine-panel pillars. A modification of the obliquely- 
installed roof bolts, the roof-truss, utilizes the concept of post- 
stressing so that a beneficial support effect is im , and it be- 
comes very effective in preventing roof falls which could not be 
controlled by other means.It has not been used extensively, howev- 
er, again due to the lack of design criteria and to drilling-equipment 
difficulties. Widespread use of the roof-truss will require that design 
criteria be developed. 


45859 (FE—9105-1(Vol.2)) Design and evaluation of a coal mine 
entry system for longwall top slicing of thick coal seams. Final report. 
Volume II. (D’Appolonia Consulting Engineers, Inc., Pittsburgh, PA 
(USA)). Nov 1977. Contract ET-76-C-01-9105. 75p. Dep. NTIS, PC 
A04/MF AOl1. 

Conceptual designs of entry systems for mining thick coal 
seams by the longwall top-slicing method were investigated. Based 
on a 100-foot thick seam, covering four square miles and dipping at 
10 degrees, an entry concept was designed using ten slices and 

resent-day equipment. Using five main entries driven downdip and 
ocated in rock beneath a central barrier pillar on the property 
centerline, the design utilizes four longwall units at full production 
for a rate of 2.62 million tons per year. Laterals and inclines are 
driven off the mains to serve ~— entry panels in each slice. Face 
lengths are typically 570 feet in length and els are staggered to 
provide a smooth subsidence contour. An all-retreat layout is used 
with longwall operations retreating from the property boundaries to 
the central barrier pillar on strike. The entry concept is described in 
detail relative to the geometric layout, panel sequencing, production 
and development equipment, material handling requirements and 
ventilation requirements. Economic analyses indicate the method is 
probably not feasible at present given a required selling price of 
$16.33 per ton, exclusive of crushing, cleaning, and transportation 
costs, for a 15% return on investment. However, increased demand 
for coal and associated higher prices will make the method feasible 
in the near future. Regulatory constraints on the conceptual entry 
system were also investigated. For the most part the design concept 
is in compliance with existing regulations or variances which have 
been granted previously. One notable exception is the absence of 
bleeder ventilation systems so as to minimize the leakage of air 
across the gob and reduce the spontaneous combustion potential. 


45860 (HCP/T8914—01) Bucket wheel excavator study. Final 

report, January 1979, (Skelly and Loy, Harrisburg, PA (USA)). Jun 

be Contract ET-77-C-01-8914-003. 166p. Dep. NTIS, PC A08/ 
AOl. 

In recent years, coal production has been stepped up to help 
satisfy the Nation's increasing demand for energy. This increase in 
coal production generated a need to develop improved extraction 
technology. The Bucket Wheel Excavator is one such improvement. 
A BWE offers continuous excavation capabilities along with con- 
trolled spoil placement and mobility. These machines combine all 
vital mining operations into one synchronized unit. As a result, 
overall efficiency should be at a peak and costs controlled to a 
minimum when the BWE is — at full capacity. The problems 
related to the introduction of a new machine into the market place 
are directly related to its size and complexity. Therefore, when the 
Bucket Wheel Excavator was introduced to the environment of 
United States coal mining, applications problems developed as ex- 
pected. Due to their complexity and the interrelationship of compo- 
nents, the magnitude of the problems were expensive and time 
consuming to cure. Although there are still various problems that 
limit their availability, efforts to increase the adaptability of BWE’s 
to United States surface coal mining should not be abandoned. As 
presently designed, BWE'’s are unsuitable for use in areas when there 
is a high incidence of rock. This situation severely limits their use in 
United States surface coal mines. With the support of government 
funded research projects, productive capacities can be increased and 
overall mining costs reduced. This could result in an overall de- 
crease in the cost of energy. 


45861 (HCP/T8915—01(7)) Analysis of the economic feasibility 
of the Kloswall longwall mining system. Final technical report: volume 
1. Schroeder, E.W.; Davis, R.P.; Gabrill, C.P.; Pimental, R.A.; 
Douglas, W.J. (Ketron, Inc., Wayne, PA (USA)). Dec 1978. Con- 
tract ET-77-C-01-8915-002. 95p. Dep. NTIS, PC AO5/MF AOI. 

This study was performed to evaluate the economic feasibility 
of the Kloswall longwall mining system. The Kloswall system 
utilizes a deep web mining concept. It was studied both to determine 
its own economic efficiency and to compare it to the economic 
efficiency of conventional longwall and continuous mining systems. 
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A broad-range of mine scenarios and equipment configurations was 
studied for each mining system. The principal economic factor used 
in the analysis was Rate of Return on Investment. This factor was 
derived through a yearly discounted cash flow analysis. An estimat- 
ed value for yearly Cost per Ton has also been provided. The 
Kloswall system is shown to be a feasible concept from an economic 
point-of-view and to provide an economic advantage over conven- 
tional longwall systems in seam heights in the range of 6 to 9 feet. 
This is predicted to be true even if there are relatively large errors in 
initial cost estimates for the Kloswall equipment. Additionally, by 
simultaneously considering the nature of equipment cost variations 
and production rates, the study was able to ascertain optimal long- 
wall mine layouts for the scenarios studied. 


45862 (HCP/T9003—01) Data accumulation on the methane po- 
tential of the coal beds of Colorado. Final report. Fender, H.B.; 
Murray, D.K. (Colorado Geological Survey, Denver (USA)). 31 
Mar 1978. Contract ET-76-G-01-9003. 58p. Dep. NTIS, PC A04/ 
MF AOl. 

A two-year project was conducted to gather data that would 
assist in the evaluation of the methane potential of the coal beds of 
Colorado. It was found that a number of closed underground coal 
mines in the State had reported gassy conditions or had experienced 
fires and explosions of varied intensity and frequency. The majority 
of such occurrences have been in those areas characterized by coals 
of relatively low (i.e., below 31%) volatile matter (VM) content. 
The south half of the Raton Mesa coal region (Las Animas County) 
and the southeastern part of the Unita region (in Gunnison and 
Pitkin Counties) contain coals with the lowest percentages of VM, 
the gassiest producing mines, and the highest grade coking coal in 
the State. Five active mines in Pitkin County presently are emitting a 
total of over 8 million cu ft of methane per day. These mines 

roduce the highest quality metallurgical-grade coal in the western 

S (high-volatile A and medium-volatile bituminous). The gassy 
coals in these two regions range from Late Cretaceous to Paleocene 
in age and usually occur in areas related to igneous activity of late 
Tertiary age. The VM percentages of Colorado coals can be used, 
with some caution, to determine their potential methane content. 
Additional desorption measurements and coal analyses are needed to 
more accurately predict the effects of rank and depth of occurrence 
on the methane content of coals in the State. 


45863 (HCP/T9127—01) Development of lining and service line 
extension systems compatible with BSB excavation rates. Final report. 
(Dravo Corp., Pittsburgh, PA (USA). Civil, Mining and Marine 
Div.). 19 Dec 1978. Contract ET-77-C-01-9127. 82p. Dep. NTIS, PC 
A05/MF AOl1. 

Phase I Design, of this project has developed a lining and 
service line extension system which can be used with the Blind Shaft 
Borer during a shaft — operation. Using precast concrete 
segments, 12” thick, 8’ to 4” high and 60° arc length, the system is 
capable of installing a shaft lining with an internal diameter of 22’ at 
a steady state rate of 50’ per day. To achieve this rate of advance, 2 
courses of 6 segments each will be installed and grouted each 8 hour 
shift, 3 shifts per day. The service line extension system has the 
unique capability of providing an uninterrupted flow of ventilation 
air down the shaft to the work area. 


45864 (METC—8089-T4) Methane recovery from coalbeds proj- 
ect. Technology test projects: evaluation of candidate projects. (TRW 
Systems Group, McLean, VA (USA)). Feb 1979. Contract EW-78- 
C-21-8089. 25p. Dep. NTIS, PC A02/MF AO1. 

Of the twelve methane recovery projects which were evalu- 
ated, eight have sufficient information for evaluation and a fair 
ranking. Three of the other four had concepts which did not offer 
any features not found in the eight ranked projects. One project, 
BEK Industries, had a novel idea which made use of methane or 
other waste gas to provide space heating for hydroponic gardening. 
This use, while novel, would not use significant amounts of the 
methane available and was not considered for funding by this 
project, other agencies are probably more suited to pursue this 
project. The four projects recommended for further pursuit were 
selected by TRW on the basis of potential technology gains, eco- 
nomics, transferability of generated data, and on the potential for 
evolving widely used concepts. The selected projects are: Occident- 
al Research/Island Creek Coal - horizontal boreholes in advance of 
mining; Bethlehem Mines - vertical wells in advance of mining; 
Waynesburg College - multiple completion technology projects; and 
Pennsylvania Energy Resources - multiple completion, multiple 
wells in anthracite. The major features of these projects are de- 
scribed briefly. 


45865 (NTIS/PS—78/1164) Strip mining. Volume 2. 1976-Sep- 
tember 1978 (citations from the NTIS data base). Report for 1976- 
September 1978. Hundemann, A.S. (National Technical Information 
Service, Springfield, VA (USA)). Nov 1978. 195p. NTIS PC NO1/ 
MF NO. 

Abstracts primarily pertaining to environmental impacts, land 
reclamation, and satellite remote sensing of mines are cited from 
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Federally-funded research. A few abstracts deal with mining equip- 
ment, legal factors, economics, and safety aspects of strip mining. 
(This updated bibliography contains 189 abstracts, 58 of which are 
new entries to the previous edition.) 


45866 (NTIS/PS—78/1165) Surface mining. Part I. Strip mining 
(citations from the Engineering Index data base). Report for 1970- 
September 1978. Hundemann, A.S. (National Technical Information 
Service, Springfield, VA (USA)). Nov 1978. 129p. NTIS PC NO1/ 
MF NOl1. 

Equipment and methods used in overburden removal and 
mining are the primary topics cited from worldwide research. A few 
abstracts pertain to rock mechanics, environmental impacts, reclama- 
tion procedures and costs, and the interaction of energy, economics, 
and reclamation. (This updated bibliography contains 123 abstracts, 
21 of which are new entries to the previous edition.) 


45867 (PB—288716) Evaluation of diesel equipment deployment 
in underground coal mines. Volume I. Validation experiments for 
models of diesel exhaust contamination of mine atmospheres. Final 
report, 1 January 1976-31 April 1977. Stefanko, R.; Ramani, R.V.; 
Kenzy, G.W. (Pennsylvania State Univ., University Park (USA). 
Dept. of Mineral Engineering). 31 May 1977. 294p. NTIS PC A13/ 
MF AOl. 

The industrial hygiene and safety aspects with internal com- 
bustion engines in mining systems is truly interdisciplinary and 
encompasses many fields such as mine ventilation, exhaust gas and 
particulate analyses, mine atmospheric environment monitoring, 
mathematical modeling of generation, dilution and dispersion of 
ae see in ventilation systems, and engine testing and approval. 

athematical models of the dilution and dispersion of diesel exhaust 
contaminants can be useful only if these models can be validated. In 
this research report, experiments that were specially designed for 
these purpose are described. These experiments were conducted in 
the Bureau of Mines, Safety Research Coal Mine, in Bruceton, Pa. 
On the basis of this study, the data collected, and further review of 
available literature, it is concluded that mathematical models of 
dilution and dispersion are useful tools for mine ventilation planning. 
Additional objectives of this study about which conclusions and 
recommendations are reported here include: (1) evaluation of mine 
atmosphere contaminant monitoring system, (2) optimum sampling 
site locations, (3) model sensitivity and error analyses, (4) computer 
coding of mathematical models, and (5) development of a diesel 
bibliography. 


45868 (PB—288717) Evaluation of diesel equipment deployment 
in underground coal mines. Volume II. Diesel bibliography. Final 
report, 1 January 1976-31 May 1977. Ramani, R.V.; Kenzy, G.W.; 
Stefanko, R. (Pennsylvania State Univ., University Park (USA). 
Dept. of Mineral Engineering). 31 May 1977. 78p. NTIS PC A05/ 
MF AOl. 

The industrial hygiene and safety aspects with internal com- 
bustion engines in mining systems is truly interdisciplinary and 
encompasses many fields such as mine ventilation, exhaust gas and 
particulate analyses, mine atmospheric environment monitoring, 
mathematical modeling of generation, dilution and dispersion of 
pollutants in ventilation systems, and engine testing and approval. 
This bibliography is a compilation of references from interdisciplin- 
ary sources pertaining to diesels and related areas. Related areas are 
defined as those concerned with (1) mine ventilation system design 
and operation; (2) description, measurement, modeling, and monitor- 
ing of mine atmosphere contaminants; and (3) tests, standards, selec- 
tion procedures, and operational practices for internal combustion 
engines in underground mines. References cited from source materi- 
als span the years 1900 to early 1977. Subjective criteria governed 
the definition and selection of references. Therefore, this bibliogra- 
phy is not claimed to be all-inclusive nor does it purport to be an 
exhaustive search of all sources. 


45869 (PNL-RAP—29) Beluga coal field development: social 
effects and management alternatives. Olsen, M.; Cluett, C.; Trimble, 
J.; Brody, S.; Howell, C.; Leman, L.; Svendsen, G. (Battelle Pacific 
Northwest Labs., Richland, WA (USA); Battelle Human Affairs 
Research Center, Seattle, WA (USA)). May 1979. Contract EY-77- 
C-06-1002-002;EY-76-C-06-1830. 129p. Dep. NTIS, PC A07/MF 
AOl. 

Plans are under way to mine the Beluga coal fields on the 
west side of Cook Inlet. The coal will be strip-mined for export, or 
to supply local electric generating plants, or both. Over the next 20 
years, this coal development activity is likely to generate social and 
economic impacts at the local, regional, and state levels. The pur- 
pose of this study is to assess the potential social and economic 
effects of coal development, including employment and population 
growth, regional impacts, and the facility and service needs of a new 
settlement in the Beluga area. Of special concern is identifying the 
role of various governmental agencies in the development process. 
Potential effects on the natural environment are not examined in 
detail since they are expected to be controlled to acceptable levels 
through existing Federal and state laws. This report examines three 
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possible levels of coal-field development and the settlement require- 
ments associated with each. The most probable regional impacts 
associated with this development will include effects on the regional 
labor force, the market for coal, and the generation and distribution 
of revenues. The main regional labor force impacts will be positive 
in nature. The rate of regional unemployment is likely to decline 
slightly for the duration of the project, with an increase in wage 
income available for reinvestment in the region and a reduction in 
the number of individuals receiving unemployment insurance pay- 
ments. Coal development is not expected to induce any significant 
inmigration of workers from outside the region. The a of 
the Beluga coal resources and the production of electricity from coal 
would add to the Kenai Peninsula Borough's tax base. The assessed 
value of coal lands around Beluga would likely increase and, in 
addition, Cook Inlet Region, Inc. would be the recipient of royalties 
from coal leases. A number of recommendations for research and 
governmental activities are presented. 


45870 Results of tests on the influence of cutting head parameters 
of a shearer loader on dustiness in longwalls. Matyja, S. Mech. Autom. 
Gorn.; 25: No. 9, 33-35(Sep 1977). (In Polish). 

The relationship between dustiness and the rate of travel, the 
cutting speed, and the arrangement of picks on the shearer drum has 
been determined. Shearer drum parameters which affect the dust 
level are discussed. 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 45835, 45850, 45854 


45871 (ANL/EES-TM—S51) Overview of future western coal 
transport on Great Lakes shipping. Knorr, R.E.; LaBelle, S.J. (Ar- 
gonne National Lab., IL (USA)). 1 Jun 1979. Contract W-31-109- 
ENG-38. 17p. Dep. NTIS, PC A02/MF AO1. 

Contrary to earlier expectations, there is no immediate need 
to greatly expand port facilities, given the less-than-ten-year lead 
time to build new facilities. An upper limit of expected utility and 
industry demand for shipments of coal in the Great Lakes Region is 
expected to be 40 x 10® ton/y. This —_ an increase of nearly 
100% in annual coal shipments over the lakes or a 20% increase in 
total freight tonnage. Relative to other freight requirements, coal 
shipment facility needs are now low, so even this high growth 
scenario does not hint of perceived portside handling problems. The 
transportation network now in place on the Great Lakes does have 
limitations that affect industrial and utility users. These are: (a) the 
capacity of the Sault Sainte Marie locks, (b) the closing of the lakes 
in the winter due to ice (except for the St. Lawrence Seaway), and 
(c) the age of the Great Lakes fleet. The rail network from the mines 
to the transshipment point and from the port city to the plant (for 
hinterland locations) may both present problems. 


45872 (COO—4632-2) Development of coatings for protection of 
coal during transport and storage. Final report, December 15, 1977— 
September 15, 1978. Kromrey, R.V.; Scheffee, R.S.; DePasquale, 
J.A.; Valentine, R.S. (Atlantic Research Corp., Alexandria, VA 
(USA)). Nov 1978. Contract EP-78-C-02-4632. 91p. Dep. NTIS, PC 
A05/MF AO1. 

The use of coatings to prevent dust emissions and leachates 
from coal stockpiles was studied under sponsorship of the Depart- 
ment of Energy, Division of Environmental Control Technology. 
The coatings considered included compositions formed of a filler 
such as pulverized coal and a binder consisting of a combination of 
waxes and plastics. Various latex emulsions, both with and without 
fillers, were also evaluated. The purpose of coal coatings is to seal 
the surface of the stockpile. This prevents water penetration into the 
coal. By sealing the surface of the pile, dust losses are prevented and 
leachate formation is minimized. Air circulation through the stock- 
pile is also greatly reduced. This yields the added benefits of reduced 
oxidation of the coal and prevention of spontaneous ignition. Cold 
weather handling characteristics of the coal are also improved. 
Physical properties of the coatings were measured. Included were 
such characteristics as resistance to water penetration and degrada- 
tion as a result of thermal cycling. Application techniques were also 
evaluated. Both hot-applied and cold-applied coatings were consid- 
ered. Protective coatings appear to be an attractive means of preven- 
tion of fugitive emissions from coal stockpiles. The economic bene- 
fits from reduced oxidation and improved handling more than off-set 
the cost of application. Use of coatings on unit trains or barges may 
also be attractive. 


45873 (EPRI-AF—1085) Rheology of concentrated suspensions 
and their settling characteristics in vessels having inclined walls. Final 
report. Acrivos, A. (Stanford Univ., CA (USA). Dept. of Chemical 
Engineering). May 1979. 285p. Dep. NTIS, PC A13/MF AOIl. 

fundamental investigation is presented of two subjects 
involving the behavior of solid particles suspended in Newtonian 
liquids: enhanced sedimentation in vessels having inclined walls, and, 
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the rheology of concentrated suspensions. A theory developed for 
enhanced sedimentation is based on principles of continuum mechan- 
ics. The resulting equations are solved analytically using asymptotic 
techniques, and simple expressions, containing no adjustable con- 
straints, are derived for the settling rate and for the resulting flow 
pattern within the suspension and within the clear fluid. It is shown 
that the Ponder—Nakamura—Kuroda expression for the enhance- 
ment applies if the flow is laminar and if the dimensionless number A 
- a ratio of a sedimentation Grashof number to a sedimentation 
Reynolds number - is large. The latter condition is always met in 
practice and in most laboratory experiments. Also, for values of H/b 
of order A/sup 1/3/ or larger, the present theory predicts the 
existence of a new type of settler operation not reported previousy. 
All the predictions of the theory were found to be in excellent 
agreement with experiments. Suspensions of solid particles in New- 
tonian liquids have historically oom viewed as Newtonian fluids 
having an effective viscosity eta/sub s/ which is a function only of 
phi, the solids concentration. This has been particularly the case 
when the particles are monodispersed solid Seep large enough for 
non-hydrodynamic effects to be negligible. If phi exceeds 30% such 


suspensions are no longer isotropic Newtonian fluids. Then the 
concept of an effective viscosity no longer applies: a fact consistent 
with the large scatter in the effective viscosities experimentally 
determined by previous investigators. A new constitutive equation 
was therefore developed which treats the suspension as a fluid with 
structure and which accurately modeled our experimental data. 


45874 (NZERDC—43) Coal paration in New Zealand: 
Report No. 43. Buckenham, M.H.; Watson, J.L. (Otago Univ., Dun- 
edin (New Zealand)). Jan 1979. 17p. Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

This oo presents results of a project carried out under 
New Zealand Energy Research and Development Committee spon- 
sorship (Contract 3099) aimed at assessing the contribution coal 
preparation could make in increasing reserves and improving qual- 
ity, to the recovery and utilization of fine coal and in overcoming 
environmental problems in the coal industry of New Zealand. A 
survey of production centers revealed a disturbing lack of quantita- 
tive and meaningful data relating to the project and this prevented 
project objectives being achieved. The results of the survey however 
identified numerous areas where coal preparation could be useful 
and further work profitable. General industry and specific project 
recommendations are made, some of which, however, must be 
considered in the light of technical and economic limitations in the 
industry. 


45875 (ORNL/ENG/TM—16) Dry coal handling and feeding 
test facility feasibility study. Thompson, B.T. Jr.; Culver, M.H.; 
Holmes, J.M.; MacPherson, R.E. Jr.; Sadlowe, A.R. (Oak Ridge 
National Lab., TN (USA)). Jun 1979. Contract W-7405-ENG-26. 
100p. Dep. NTIS, PC AOS/MF AO1. 

Research and development efforts on coal conversion have 
resulted in a number of technically feasible processes to synthesize 
gas and oil from coal. To justify commercialization, these processes 
must be proved in demonstration plants using reliable equipment. 
Fossil Energy (DOE-FE) has a strong interest in improving the 
performance and reliability of critical components needed in pro- 
posed coal conversion demonstration plants. Consideration has been 
given to the possibility of ee gg and endurance testing these 
components in dedicated facilities. Such testing would give maxi- 
mum assurance that proven components are available for use in 
demonstration plants. Among these critical components are various 
type of coal handling equipment, including dry coal feeders for 
gasifiers operating at high pressures. Oak Ridge National Laboratory 
(ORNL) was asked by E-FE, Fossil Fuel Processing, to perform 
an advanced planning study on a non-site-specific basis for the 
scoping of the conceptual design of a pilot-scale coal handling and 
feeding test facility. In such a facility, coal feeders and other 
handling equipment would be exposed to actual or simulated condi- 
tions in performance and endurance tests. Arrangement, physical 
characteristics, and costs for such a facility were investigated. Full 
consideration could not be given to general support facilities, utili- 
ties, general process materials, storage and supply, or effluent treat- 
ment, as these factors are strongly site dependent. Preliminary engi- 
neering concepts were developed. Recommendations are included. 


45876 (RI-PMTC—4(79)) Dry-cleaning coal in a fluidized bed 
medium. Weintraub, M.; Deurbrouck, A.W.; Thomas, R.H. (Depart- 
ment of Energy, Pittsburgh, PA (USA). Pittsburgh Energy Technol- 
ogy Center). Jan 1979. 22p. Dep. NTIS, PC A02/MF AOl. 

The suitability of using an air fluidized bed of magnetite as a 
heavy medium capable of separating coal from its associated impuri- 
ties has been demonstrated in a 4-inch-diameter test unit. Many 
variables were found to affect the efficiency of separation, including 
feed rate, residence time, feed particle size, and the magnetite 
particle size distribution and state of magnetization. All produce 
significant effects and interact with each other, resulting in a com- 
plex design problem. The complexity of the relationships of the 
various process variables is explained by the different nature of the 
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motion of the coal and refuse particles. The coal particles tend to 
diffuse uniformly through the bed while the refuse particles settle to 
the bottom. Sized fractions of low specific aang coal and high ash 
impurities ranging from 3/8 inch top size down to 30 mesh bottom 
size can be separated in times ranging from about 60 seconds for the 
coarse material up to 5 minutes for the finest particles. 


45877 Use of water soluble polymers in coal flotation circuits. 
Antonetti, J.M.; Snow, G.F. (to Calgon Corp.). US Patent 4,141,691. 
27 Feb 1979. Filed date 12 Dec 1977. 4p. 

Use of cationic water soluble polymers in coal flotation 
circuits to improve the recovery of clean coal and reduce the ash 
content. (Official Gazette) 


COMBUSTION 
REFER ALSO TO CITATION(S) 46349, 46358, 47248 


45878 (COO—4740-1) Operation, modification, and maintenance 
of DOE/PETC 700 H.P. Combustion Test Facility. Second quarterly 
activity report, April 3, 1978—July 2, 1978. (Management and Tech- 
nical Services Co., Clairton, PA (USA)). 1978. Contract EW-78-C- 
02-4740. 7p. Dep. NTIS, PC A02/MF AO1. 

The General Electric Company (MATSCO) was awarded the 
contract to operate, modify, and maintain the DOE/PETC 700 H.P. 
Combustion Test Facility. The 700 H.P. Combustion Test Facility 
was designed and built by the Dept. of Energy at Pittsburgh Energy 
Research Center and its ultimate success is the responsibility of 
DOE/PETC. G.E. Co/MATSCO will provide support to assist in 
the goal of successful operation of this pilot plant facility. The 
primary objective of the E/PETC 700 H.P. CTF is to establish 
the practicality of coal oil slurry combustion as a technically, eco- 
nomically, environmentally feasible retrofit technology. 


45879 (COO—4740-2) Operation, modification, and maintenance 
of DOE/PETC 700 H.P. Combustion Test Facility. Third quarterly 
activity report, July 3, 1978—October 1, 1978. (Management and 
Technical Services Co., Clairton, PA (USA)). 1978. Contract EW- 
78-C-02-4740. 6p. Dep. NTIS, PC A02/MF AOl1. 

The General Electric Company (MATSCO) was awarded the 
contract to operate, modify, and maintain the DOE/PETC 700 H.P. 
Combustion Test Facility. The 700 H.P. Combustion Test Facility 
was designed and built by the Dept. of Energy at Pittsburgh Energy 
Research Center and its ultimate success is the responsibility of 
DOE/PETC. G.E. Co/MATSCO will provide support to assist in 
the goal of successful operation of this pilot plant facility. The 
primary objective of the BOE/PETC 700 HP. CTF is to establish 
the practicality of coal oil slurry combustion as a technically, eco- 
nomically, and environmentally feasible retrofit technology. Adjust- 
ments and start-up operations are detailed. 


45880 (FE—2516-8) Centerifugal fluidized combustion of coal. 
Quarterly report, July—September 1978. Levy, E.K.; Chen, J.C. 
(Lehigh Univ., Bethlehem, PA (USA)). Oct 1978. Contract EX-76- 
S-01-2516. 28p. Dep. NTIS, PC A03/MF AO1. 

A theoretical analysis of the velocity distribution in the bed 
region was completed in which the bed is assumed to behave as a 
homogeneous fluid of viscosity 4/sub e/. The analysis confirms that 
the bed rotates as a rigid body, with the tangential velocity varying 
linearly with radius. Additional experimental and theoretical results 
were obtained on the velocity profiles in the freeboard region of the 
CFB. These results show that except for thin end wall boundary 
layers and a core region at the axis of rotation, the flow is essentially 
inviscid and irrotational in nature. In the main flow region, the 
measured velocity profiles are in good qualitative agreement with 
results from the potential flow anlysis. 


45881 (PB—286208) Combustion research on the fate of fuel- 
nitrogen under conditions of pulverized coal combustion. Final task 
report. Levy, J.M.; Pohl, J.H.; Sarofim, A.F.; Song, Y.H. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Chemical Engineer- 
ing). pa. 1978. 187p. NTIS PC A09/MF AOl1. 

e report gives results of an experimental investigation of 
coal pyrolysis and oxidation, and char oxidation to determine the 
effects of temperature and fuel/oxygen equivalence ratio on the 
conversion of coal-nitrogen to NOx. Experiments involved a labora- 
tory laminar flow furnace under conditions representing pulverized 
coal combustors; i.e., heating rates of 1000 to 1 million K/sec, 
temperatures of 1000 to 2100 K, and residence times of 2 to 1000 
milliseconds. The devolatilization experiments showed that no nitro- 
gen loss occurred until 10 to 15% of the coal had been devolatilized, 
consistent with the hypothesis that coal-nitrogen is contained mostly 
in heterocyclic rings. Nitrogen was completely removed from the 
char by prolonged heating at above 1750 K, implying that nitrogen 
does not form condensed stable structures at pulverized flame tem- 
peratures, as does carbon. After initial fracture, loss of nitrogen and 
total weight loss are linearly correlated with a nitrogen-to-carbon 
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slope of 1.25 to 1.5. Volatile nitrogen compounds accounted for the 
major fraction of NOx produced from coal-nitrogen, especially at 
high temperatures and low fuel/oxygen equivalence ratios. The 
results suggest that low NOx emissions from pulverized coal com- 
bustion are favored by a two-stage design: the first stage operated 
fuel-rich at high temperature; the second, fuel-lean at low tempera- 
ture. 


45882 (PB—288584) Characterization of solid residues from flui- 
dized-bed combustion units. Final report, July 1975-June 1977. 
Crowe, J.L.; Seale, S.K. (Tennessee Valley Authority, Chattanooga 
(USA). Office of Power). Jul 1978. 48p. NTIS PC A03/MF AOl. 

The report gives results of physical and chemical character- 
izations of samples of spent bed material and of flyash from three 
= atmospheric and pressurized fluidized-bed combustion 
(FBC) units. It also gives results of characterization of samples of 
bed material which had been subjected to sorbent regeneration. In 
general, it was found that the granular material consists of three 
shells or zones. The outer zone, primarily CaSO‘, is 2-25 microme- 
ters thick; an intermediate zone, CaSO‘ and soft-burned CaO, is 60- 
150 micrometers thick; and the third zone, in the center of the 
particle (for samples with incomplete sulfation), is primarily original 
absorbent. Particle size analysis shows that, in general, CaSO* and 
Ca(OH)? concentration increases as the size of the particle decreases 
and that CaCO® is more concentrated in the larger fraction. The 
FBC residue was found to stabilize sludges produced by wet lime/ 
limestone scrubber systems so that they would not soften when 
contacting water. 


45883 (TID—28854) Commercialization Task Force on industri- 
al atmospheric fluidized bed combustion. McElroy, F.N. Jr.; Freed- 
man, S.; Luthy, E.C.; Smith, C.B.; Smithson, J.H.; Cilimberg, R. 
(Department of Energy, Washington, DC (USA)). 1979. 55p. Dep. 
NTIS, PC A04/MF AOl1. 

It was concluded that: AFBC has the potential for making a 
substantial near-term impact on direct utilization of coal, and can 
enhance replacement of oil/gas as a boiler fuel. A large potential 
market exists for AFBC in the large boiler (100 million Btu/h) 
market segment; an even larger market exists in small boilers, proc- 
ess heaters and other combustors, but this latter market has not been 
explored in detail. AFBC is cost-competitive with conventional 
boilers, and appears to be about 15% cheaper than conventional 
boilers, plus flue gas scrubbers. At today’s fuel prices, neither AFBC 
nor conventional coal fired boilers can compete with oil/gas, in 
many areas. AFBC can meet existing environmental standards, and it 
is expected that future revised standards will be attainable by AFBC 
units, but operating cost impact is not yet known, and could pose 
problems. Such problems could well be equally, or more severe, 
with conventional boilers. Adequate technical and manufacturing 
capability exists to supply anticipated AFBC markets. AFBC has 
been demonstrated at small scale, only. Additional commercial-scale 
demonstration is required to accelerate and insure industrial use, in 
the near term. In summary, AFBC provides an environmentally and 
economically attractive alternative to flue-gas scrubbers. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 45805, 45806, 45807, 45821 


45884 (DOE/EIA—0183/5) National coal model user's manual: 
version NCM3. Childress, J.P. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). May 1979. 46p. 
Dep. NTIS, PC A03/MF AO1. 

The National Coal Model (NCM) is a large, linear program- 
ming representation of US national coal supply, transportation, prep- 
aration, blending, and use as electric utility boiler fuel, non-electric 
utility fuel or feedstock, metallurgical coke, or as an exported 
product. As currently embodied in the NCM3 version, 1985 case, the 
matrix contains 30 supply regions, 39 demand regions, 2,037 con- 
straints and 13,790 variables. In addition, there are 1,103 nonbinding 
(free) rows used either to collect information or to force activity in 
the 1990 or later case years. The bulk of the matrix consists of 
supply, transportation, and utility plant operate vectors. In essence, 
the NCMs3 is a transportation model with a highly detailed and 
sensitive utility demand submatrix, in which nuclear, hydroelectric, 
oil-fired steam plants, gas-fired steam or turbine plants, distillate or 
gas-fired peaking units, and combined cycle oil-fired units compete 
with coal plants to produce electricity in the proper amounts and in 
the proper load curve segment. Downstream of transportation of the 
coal to the utility region, coal is converted to BTU’s. The generated 
electricity may be transmitted via existing or new transmission lines 
in addition to meeting local demands. 


45885 (DOE/EIA—0183/8) Industrial boiler fuel modeling ap- 
proach. Technical report. Shaw, S.H. (Department of Energy, Wash- 
ington, DC (USA)). Sep 1978. 28p. Dep. NTIS, PC A03/MF AOl1. 
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The current effort has focused on all industrial boiler use of 
fuel only. Despite the variety of uses for steam output, all boilers 
have similar fuel-burning characteristics. The purpose of this project 
is the design of a model of industrial boiler fuel use, compatible with 
the general structure of the mid-term energy model for later inclu- 
sion as a sub-model. The issue of conversion to coal is first discussed, 
followed by descriptions of the boiler model structure and of the 
data computations and sources. Two appendices are included, the 
first listing most of the input data and the second providing a 
graphical representation of the structure. 


45886 Integrated assessment of Texas lignite development. 
Austin, TX; Radian Corporation (1979). 33p. (NP—23842). 

The assessment of Texas lignite development was conducted 
by Radian Corporation of Austin, Texas, assisted by a review panel 
comprised of some thirty representatives from government, industry, 
academic and public interest groups, and sponsoring agencies. This 
document summarizes the results of the study. It is organized along 
the lines of the four major steps - or tasks - involved in the 
assessment: the Development Scenario attempts to determine how 
much lignite tg Ng might occur and what factors influence 
this development; the Siting Analysis seeks to determine where 
lignite and coal use is likely to occur and whether the projected 
number of lignite and coal facilities can be accommodated given 
several key siting limitations; the Impact Analysis identifies probable 
environmental and socioeconomic impacts which are likely to occur 
based on the magnitude of development and siting patterns indicated 
in the first two tasks; and the Policy Analysis identifies the major 
policy issues which relate to each of the three preceding tasks and 
assesses alternative means of resolving the issues based on various 
policy objectives. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 45815, 45870 


45887 (ANL/EES-TM—49) Environmental and technical as- 
pects of the utilization of SRC, AFBC, and low-Btu coal gasification in 
industrial processes. Dauzvardis, P.A.; Brown, C.D.; Hamilton, 
R.W.; Habegger, L.J. (Argonne National Lab., IL (USA)). Oct 1978. 
Contract W-31-109-ENG-38. 69p. Dep. NTIS, PC A04/MF AOI. 

The decreasing availability of oil and natural gas has stimulat- 
ed the search for industrial coal-utilization methods that are alterna- 
tives to conventional coal combustion. Three such alternative meth- 
ods discussed in this report are solvent refined coal (SRC-I), atmos- 
pheric fluidized bed combustion (AFBC), and low-Btu coal gasifica- 
tion. Clean low-Btu gas and SRC may have several nonboiler 
industrial applications. In contrast to conventional coal combustion, 
use of these foels has the potential for reduced environmental impact 


at the industrial plant site, although the impact of coal mining and 
transportation will be higher. The impact of coal gasification and 
liquefaction on occupational health and safety will cause the greatest 
concern. 


45888 (PB—286120) Mine grounding systems: Evaluation of in- 
mine grounding system and codification of ground bed construction 
and measurement techniques. Annual report 16 October 1976-30 June 
1977. Cooley, W.L. (West Virginia Univ., Morgantown (USA)). 16 
Nov 1977. Contract G0144138. 267p. 

Several aspects of mine safety grounding systems and equip- 
ment are studied. Electrolytic corrosion of test ground beds has 
shown a high incidence of stray current damage, while efforts to 
build a reliable continuous ground bed monitor continue. Laboratory 
and field investigations of trailing cable splices have yielded strong 
evidence that splices can contribute to stray current problems in the 
mines, but a method is suggested for discovering deteriorating 
splices before they pose a serious hazard. A prototype device has 
been constructed to evaluate the electrical resistance of rail bonds 
underground as a source of stray current. Theoretical modeling of 
ground electrodes has advanced considerably, now covering mea- 
surements of large cylindrical electrodes, multiple-rod ground beds, 
rod electrodes in stratified earth, and measurement of connected 
beds. A prototype instrument design is given for a potential gradient 
plotter to quickly evaluate voltage gradients near earth electrodes. 
Additional ground-check monitor testing is reported. 


45889 (PB—286124) Suppression of dust explosions in coal 
mines: Use of a stirred reactor to test mechanisms of reaction of coal 
dust flames. Final report. Essenhigh, R.H.; Goldberg, P.M.; Shull, 
H.E. (Pennsylvania State Univ., University Park (USA). Combustion 
Lab.). Mar 1978. 117p. NTIS PC A06/MF AO1. 

A stirred reactor combustion system was developed to gather 
information on the mechanisms of ignition and flame propagation of 
coal dust under conditions similar to those found in coal dust 
explosion flames. Experiments have been carried out using pulver- 
ized bituminous coal. These experiments have provided information 
on the mode of ignition of the coal as well as yielding information on 
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the kinetics of coal pyrolysis through use of the stirred reactor 
theory. 


REGULATIONS 
REFER ALSO TO CITATION(S) 45849, 46818, 47409 


45890 (TID—2945(Vol.2)) Assessment of national consequences 
of increased coal utilization. Executive summary. (Argonne National 
Lab., IL (USA); Brookhaven National Lab., Upton, NY (USA); 
California Univ., Berkeley (USA). Lawrence Berkeley Lab.; Los 
Alamos Scientific Lab., NM (USA); Oak Ridge National Lab., TN 
(USA); Battelle Pacific Northwest Labs., Richland, WA (USA)). 
Feb 1979. Contract W-31-109-ENG-38; EY-76-C-02-0016; W-7405- 
ENG-48; W-7405-ENG-36; W-7405-ENG-26; EY-76-C-06-1830. 
322p. Dep. NTIS, PC A14/MF AO1. 

In addressing the set of National Energy Plan (NEP) scenario 
assumptions, ten technical areas were considered: Siting, Air Qual- 
ity, Western Long-Range Transport of Sulfur, Eastern Long-Range 
Transport of Sulfur, Water Quality, Water Availability, Solid Waste, 
Local Socioeconomics, National Economics, and Health Effects. 
The major constraints to reaching NEP coal use goals, which are 
160 GWe of new utility coal use and 4.5 Quads of new industrial 
coal use, appear to be those pertaining to air quality. They involve 
the —— utility and industrial sources in or near nonattainment 
areas or Prevention of Significant Deterioration (PSD) Class I areas. 
Implementation of NEP initiatives should not cause increased public 
health impacts. The major impact on coal use will arise in areas 
upwind from population areas projected to be subject to high sulfate 
levels. Water quality and water availability constraints on site- 
specific bases are expected. Solid waste does not appear to be a 
constraint for achieving NEP coal use goals, particularly in the 
utility sector. It may, however, severely restrict NEP coal use goals 
for industry, especially in urban areas where a lack of suitable nearby 
solid waste disposal sites could result in high transportation costs. 
This factor could constrain up to 40% of new industrial coal use. 
Total occupational health impacts increase proportionately to coal 
production and utilization. The major occupational health effects in 
the mining sector will be disease and accidents. Given the generic 
nature of coal use and its increased usage, the conclusions found in 
this report should be reasonably accurate and serve as guidelines for 
assisting in policy decisions; regulations based on new or recent laws 
should be monitored and reviewed as they are promulgated. (LTN) 


PETROLEUM 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 47181 


45891 (BETC—1817-2) Mud pulse telemetry demonstration for 
directional drilling. Final report for pilot service demonstration. 
Spinnler, R.F.; Stone, F.A.; Johnson, V.R.; Robinson, R.F. (Teleco 
Oilfield Services, Inc., Middletown, CT (USA)). Jun 1979. Contract 
ET-78-C-03-1817. 86p. Dep. NTIS, PC A05/MF AO1. 

The Pilot Demonstration Program was an effort jointly 
funded by the Branch of Drilling and Offshore Technology of the 
U.S. Department of Energy (DOE), a consortium of six oil compa- 
nies, and Teleco. Under the program, eight new systems (transmit- 
ters and directional drilling sensors) were manufactured and used to 
carry out a one-year pilot service demonstration in the Gulf of 
Mexcio between August of 1977 and September of 1978. A total of 
25 individual field demonstrations, (25 wells) iavolving all of the six 
participating oil companies, was conducted using Teleco equipment 
in the directional drilling of offshore Gulf wells. Key results 
achieved during the demonstrations are discussed in detail. 


45892 (DOE/EIA—0185) Cost and indexes for domestic oilfield 
equipment and production operations, 1978. Dietzman, W.D.; Ander- 
son, T.C.; Funk, V.T. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). 25 Mar 1979. 82p. Dep. 
NTIS, PC A05/MF AOl1. 

Cost and indexes for installed domestic oilfield production 
equipment and field operations are presented for 1978. Also, linked 
index numbers for 1970 and 1977 are shown together with the 1977 
costs for each component. Costs and indexes for primary operations 
in six Onshore areas, secondary operations in one onshore area, and 
primary operations in the Gulf Coast area are detailed in the sixty- 
three appendix tables. Between midyear of 1977 and midyear 1978, 
the indexes for equipment costs have increased by 11.3 percent for 
primary and 10.6 percent for secondary recovery production. Direct 
operating costs for these categories rose 9.0 and 13.1 percent, respec- 
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tively. Offshore operating costs for the 12-month period showed a 
13.7 percent increase. The consumer price index for the same period 
rose 7.4 percent. 


45893 (SAND—79-1051C) Construction and evaluation of an 
improved pressure coring. McFall, A.L. (Sandia Labs., Albuquerque, 
NM (USA)). 1979. Contract EY-76-C-04-0789. 6p. (CONF-790805— 
7). Dep. NTIS, PC A02/MF AOl1. 

From DOE symposium on enhanced oil and gas recovery and 
improved drillings technology; Tulsa, OK, USA (22 Aug 1979). 

An improved pressure coring system is necessary for the 
accurate determination of the true fluid content of oil and gas 
reservoirs. This is particularly important in those fields being 
planned for secondary or tertiary recovery programs. Two major 
areas for improvement have been considered: bit design and coring 
fluids. Specialized bits have been designed and fabricated to achieve 
high penetration rates and to reduce the contact of well bore fluids 
with the core. Water based coring fluids containing polymers and 
selected bridging particles have been laboratory tested, under simu- 
lated downhole conditions, to effect reduced core washing. These 
fluids are intended to be stored in the core retriever to lubricate and 
cool the portion of the bit that is in contact with the core. Presently, 
these two features are being incorporated into an existing pressure 
coring system, and upcoming field test plans will be discussed. 


45894 Enhanced oil recovery. Schora, F.C.; Janka, J.C. (to Inst. 
of Gas Tech.). US Patent 4,141,417. 27 Feb 1979. Filed date 9 Sep 
1977. 6p. 

A process for petroleum recovery from an underground 
deposit by injecting hydrogen-rich gas in the absence of added 
hydrogenation catalysts into the underground deposit, the gas and 
deposit being at temperatures of less than 300°F, maintaining the 
hydrogen-rich gas in contact with the petroleum at temperatures of 
less than 300°F for a time sufficient to reduce to desired levels 
viscosity and sulfur content of the petroleum by reaction with the 
hydrogen followed by recovery of the petroleum from the under- 
ground deposit. One embodiment is specifically set forth injecting 
carbon dioxide into the underground deposit after the reaction of the 
petroleum and hydrogen to increase the petroleum mobility ratio 
and to utilize both the hydrogen and carbon dioxide produced by 
partial oxidation of produced petroleum at the well site and resulting 
in as low as down to about 20 percent of the original oil in place 
remaining in the reservoir. (Official Gazette) 


45895 Prediction of reservoir fluid recovery Sadlerochit forma- 
tion Prudhoe Bay Field. Supplement A. Littleton, CO; van Poollen 
(H.K.) and Associates, Inc. (1977). 53p. (NP—23772). Dept. of 
Natural Resources, Juneau, AK. 

Previous model studies were made of the Sadlerochit Reser- 
voir in the Prudhoe Bay Field, State of Alaska, using a cross 
sectional, two-dimensional, three phase mathematical fluid-flow sim- 
ulator. The contents in this supplement represent additional work 
with this same model. A total of ten performance predictions were 
made in this present study to aid in evaluating the plan of operations 
as proposed by the operators. The offtake rates of 1.5 MMSTB/D 
for oil and 2.0 MMMSCF/D of gas, as proposed, appear to maxi- 
mize oil recovery. As the previous study showed, early water 
injection should be beneficial for increased oil recovery. Figures 
show production rate and cumulative histories versus time and 
performance characteristics versus oil recovery for each of the ten 
prediction runs. 


45896 (TID—28847(Draft)) Commercialization strategy report 
for enhanced oil recovery. Reed, J.L.; Hemphill, J.R.; Mayfield, Ira 
C.; Pumphrey, D.L.; Hochheiser, H.W. (Department of Energy, 
Washington, DC (USA)). [nd]. 52p. Dep. NTIS, PC A04/MF AOI. 

This report is designed to begin to answer questions concern- 
ing the commercial readiness of Enhanced Oil Recovery. The report 
identifies some of the barriers to be overcome before this technology 
is ready to be used commercially. The report also identifies possible 
actions that might be considered to remove specific barriers. The full 
implications of the various proposed actions have not been fully 
developed and many actions listed undoubtedly have substantial 
problems associated with them. Their inclusion here does not consti- 
tute an endorsement of their soundness or appropriateness by the 
Department of Energy. 


PROCESSING 
REFER ALSO TO CITATION(S) 45777 


45897 (PB—285937) Demetallization catalyst tests on heavy re- 
sidual oils. Final report, February 1975-January 1977. Maruhnic, P.; 
Nongbri, G.; Rhodes, W.J.; Manshilin, V.V.; Vail, Y.K. (Hydrocar- 
bon Research, Inc., Lawrenceville, NJ (USA)). Jun 1978. Contract 
EPA-68-02-0293. 86p. 
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The report gives results of a cooperative project between the 
U.S. and the USSR to exchange technology on the demetallization 
step of an overall process to produce low sulfur fuel oil from heavy 
petroleum residua. Catalysts and petroleum residua feedstocks were 
exchanged and tests were carried out by each nation using its own 
equipment and operating procedures. Test results were exchanged 
and discussed at meetings in both the USSR and the U.S. In this 
report, all tests using U.S. catalysts were described by the U.S. and 
all tests using USSR catalysts were described by the USSR. Each 
nation described its own test equipment and operating procedures. 
Included for each aging test are graphs showing the degree of 
demetallization and desulfurization and the rate of catalyst deactiva- 
tion. Fresh and used catalyst analyses are presented, along with 
detailed run summaries and product inspections. Each nation’s mo- 
lybdenum-impregnated catalyst exhibited about equal demetalliza- 
tion capability; however, the U.S. catalyst exhibited higher desulfuri- 
zation capability during demetallization. Sections of this report colla- 
borated on and reported jointly include the summary, introduction, 
and conclusions. The project was considered mutually beneficial. 


45898 Nature of petroleum process fouling - results of a practical 
instruement. Braun, R. (UOP Inc., Des Plaines, IL). pp 14p, Paper 
106 of Corrosion/77. The International Corrosion Forum devoted 
exclusively to the protection and performance of materials. Houston, 
TX; National Association of Corrosion Engineers (1977). 

From Corrosion/77 NACE meeting; San Francisco, CA, 
USA (14 Mar 1977). 

The UOP Monirex Fouling Test provides a practical tech- 
nique for the prediction and control of petroleum process fouling. 
The test directly measures fouling while controlling critical param- 
eters. It requires only a two-gallon sample of the petroleum process 
stream for use in a recirculating flow system where the flow rate and 
pressure are carefully regulated. The concentration of dissolved 
oxygen is controlled at levels from trace contamination to full 
aeration. The sample is preheated to the desired level then contacts 
an electrically heated metal wire. This configuration allows investi- 
gation of the precise dependence of fouling on heat exchanger wall 
temperature (test wire temperature). 18 references. 


PRODUCTS AND BY-PRODUCTS 


45899 (DOE/TIC—10819) Proposed gasoline and diesel fuel 
rationing contingency plan: contingency rationing regulations. Contin- 
gency plan No. 7. (Federal Energy Administration, Washington, DC 
(USA)). Apr 1977. 91p. Dep. NTIS, PC AOS/MF AOl1. 

On May 25, 1976, FEA issued a notice of proposed rulemak- 
ing and public hearing to amend Chapter II, Title 10 of the Code of 
Federal Regulations, to establish a new part setting forth regulations 
with respect to mandatory gasoline and diesel fuel rationing. Written 
comments were invited through June 28, 1976. Public hearings were 
held on June 21, 22, and 24, 1976, in Washington, Atlanta, Kansas 
City, San Francisco, and Anchorage. This contingency rationing 
plan, if approved by the Congress, would remain in standby status 
unless the President finds that putting the plan into effect is required 
by a severe energy supply interruption or in order to fulfill obliga- 
tions of the US under the international energy program and transmits 
such finding to the Congress, together with a statement of the 
effective date and manner for exercise of such plan. The provisions 
of the contingency plan are discussed. 


45900 (DOE/TIC—10820) Proposed gasoline and diesel fuel 
rationing contingency plan: environmental impact assessment. Contin- 
gency plan No. 7. (Federal Energy Administration, Washington, DC 
(USA)). Apr 1977. 113p. Dep. NTIS, PC A06/MF AO1. 

The Federal Energy Administration contingency plan for 
gasoline and diesel fuel rationing as required by Title II of the 
Energy Policy and Conservation Act of 1975 is described. This plan 
would be implemented only in a severe emergency resulting from a 
serious disruption of oil supplies, such as in a new petroleum import 
embargo. FEA prepared this environmental assessment for the pro- 
posed contingency plan for gasoline and diesel fuel rationing. Im- 
pacts identified with the proposed rationing plan are physical envi- 
ronment impacts, economic impacts, and social/quality of life im- 
pacts. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 47526 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 45885, 46811, 46814 
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45901 (DOE/EIA—0183/3) Short-Term Petroleum Cost Distri- 
bution Model: methodology description. Technical Farmer, R. 
(Department of Energy, Washington, DC (USA)). May 1979. Sip. 
Dep. NTIS, PC A04/MF AO1. 

This report presents documentation for the Short-Term Pe- 
troleum Cost Distribution Model (STPCDM). STPCDM is a price 
markup model which permits evaluation of the impact on refined 
product prices of alternate assumptions, including, for example, 
refinery operating levels, domestic crude oil production rates, gener- 
al inflation rates, taxes and changes in DOE pricing rules. The model 
version presented here was configured to conform with EIA’s 
analysis 1980 Motor Gasoline Supply and Demand (AM/ES/79-12). 
Analysis based on this version is presented in the EIA Analysis 
Memorandum Motor Gasoline Prices Through 1980 Under Contin- 
ued DOE Price Controls (AM/ES/79-17). 


45902 (DOE/EIA—0184/5) Current U.S. petroleum situation 
and short-term supply/demand outlook. Nelson, E.L.; Butler, G.D.; 
Dwyer, C.; Wagner, S. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). Jun 1979. 5ip. Dep. 
NTIS, PC A04/MF AO1. 

Total petroleum demand for the last three quarters of 1979 is 
projected to range from 1.3% below demand in the same period of 
1978 to 5.4% above 1978. The demand projections were incorporat- 
ed into U.S. supply/demand balances where domestic production for 
the same three quarters is virtually constant at about 10.7 million 
barrels daily. Increased North Slope crude oil production tends to 
offset declines in other U.S. producing areas, and natural gas liquids 
and other domestic supplies are also projected at constant rates. 
Imports requirements to meet these projected demands vary from an 
average of about 8.3 million barrels daily in the low-demand case to 
about 9.1 million in the medium and 9.6 million barrels daily for the 
high-demand case during the last three quarters of 1979. It appears 
unlikely that U.S. imports could reach the levels indicated for high 
or even medium demand. Potential U.S. supply shortfalls indicate 
that U.S. consumption of petroleum products could not rise above 
the low end of the projected range without driving petroleum 
inventories down below generaly accepted target levels to enter the 
1979-1980 winter heating season. Preliminary data indicate that U.S. 
petroleum demand for the first quarter of 1979 appears to have been 
between the low and medium levels projected by the demand 
models. Estimated demand during April and May, when allocation 
of scarce supply appears to have limited the effective demand, falls 
below the low of the projected range by some 1/2 million barrels 
daily. Unless world supply conditions change — in the 
coming months, the analysis indicates that the United States ma 
experience continual limitations on imports requiring effective ef- 
forts to limit consumption and make maximum use of alternative 
fuels. 


WASTE MANAGEMENT 


45903 (LBL—8431, pp 14-16) Petroleum industry experience in 
water injection. Subcasky, W.J. (Chevron Oil Field Research Co., La 
Habra, CA). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


The petroleum industry injects water in sub-surface forma- 
tions primarily either to enhance oil recovery or to dispose of 
unwanted fluids generated or produced with oil. Because of the 
large volumes involved, pumping energy and power costs are signifi- 
cant. Factors of water quality which can affect the permeability of 
the receiving formation and therefore the pumping energy are dis- 
cussed and illustrated. These include water chemistry, water-rock 
interactions, particulate plugging, scaling, corrosion, bacterial reac- 
tions, and temperature effects. (JSR) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 45842, 45846, 45900, 45907, 
45914, 47370, 47380, 47408, 47424, 47431, 47438, 47439, 47440, 
47442, 47446, 47447, 47460, 47461, 47462, 47463, 47464, 47526 


45904 (AD-A—059116) Tank barge oil pollution study. Final 
report, July 1977-February 1978. Bender, A.; Brown, G.G. Jr.; 
Rosenbusch, J.M. (Automation Industries, Inc., Silver Spring, MD 
(USA). Vitro Labs. Div.). Feb 1978. Contract DOT-CG-71603-A. 
69p. NTIS PC A04/MF AO1. 

This study was conducted to determine and categorize the 
causes of tank barge oil spill incidents and the extent of the resulting 
pollution. Coast Guard pollution incident data files were reviewed 
for the 3-year period from 1974-1976, and discussions were held with 
pollution control and marine safety personnel in four Coast Guard 
district offices. Operational and causal patterns were identified, 
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present pollution prevention efforts were examined, and means of 
reducing the spill volumes and number of incidents were investigat- 
ed. The analysis revealed a preponderance of small oil spills (= or 
< 100 gal) which occur during cargo transfer operations; however, 
these incidents contributed less than 10% of the total volume spilled. 
The major spills (> 100 gal), which occur primarily during under- 
way Operations, represented a small portion of the total incidents but 
contributed the bulk of the oil volume spilled. A number of preven- 
tive measures were examined. Improved tankerman training and use 
of coamings should substantially reduce the number of small spills. 
Double-hull a construction should prove effective in preventing 
many large spills resulting from collisions or groundings. Several 
other preventive measures were also considered which involve the 
regulatory area and barge/shore facility interfaces. (Author) 


45905 (PB—286362) Cleanup efficiency and biological effects of 
a fuel oil spill in cold weather: the 1977 Bouchard No. 65 oil spill in 
Buzzards Bay, Massachusetts. Final report, June 1977-January 1978. 
Schrier, E. (URS Research Co., San Mateo, CA (USA)). Jul 1978. 
Contract EPA-68-03-2160. 203p. NTIS PC A10/MF AOl. 

This study was initiated following the 1977 Bouchard No. 65 
fuel oil spill in Buzzards Bay, Massachusetts. Its major objectives 
were to evaluate the techniques used to clean up and/or mitigate 
damage from this spill and make recommendations of feasible alter- 
native methods that may be used in future spills in similar environ- 
mental conditions; to inventory and evaluate EPA sampling tech- 
niques and problems; and to assess the environmental damage caused 
by the spill. Because of the unusual ice and weather conditions at 
Buzzards Bay during and after the spill, much of the cleanup effort 
relied on methods and equipment rarely used before. Modifications 
of existing techniques are necessary if future spills in similar condi- 
tions are to be treated more successfully. Unlike previous No. 2 spills 
in the bay, acute biological effects were not observed. Severe 
biological damage was probably prevented by the entrapment of oil 
in both shore-fast and free-flowing ice. 


45906 (PB—288549) Performance tests of four selected oil spill 
skimmers. Final report. Urban, R.W.; Graham, D.J.; Schwartz, S.H. 
(Mason and Hanger-Silas Mason Co., Inc., Leonardo, NJ (USA)). 
Sep 1978. Contract EPA-68-03-0490. 84p. NTIS PC A0S5/MF AOl. 

A series of performance tests were conducted at the U.S. 
Environmental Protection Agency's OHMSETT test facility with 
four selected oil spill pickup devices (skimmers). Each of the four 
skimmers was tested for two weeks with both high and low viscosity 
oils. The objectives of the tests were to establish the range of best 
performance for each skimmer under the manufacturer's design 
limits and to document test results on 16mm film and by quantitative 
measures of performance. The four oil skimmers studied by the 
OHMSETT Interagency Test Committee were: (1) Oil Mop Skim- 
mer - A catamaran vessel designed primarily for oil skimming at 
speeds above 1.5 m/s. (2) Cyclonet 050 - A device mounted on an 
inflatable boat designed for oil skimming in relatively calm water. (3) 
Clowsor Skimmer - A unit designed primarily for recovering oil at 
very high rates while held stationary in calm water. (4) Bennett 
Mark 6E - A semi-catamaran vessel designed for skimming oil at 
speeds up to 1.5 m/s. A total of 198 individual data test runs were 
made during the course of the 8-week test program. Each skimmer 
was tested to the limit of its design conditions and beyond. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 45899, 45902, 46811, 46819 


45907 (AD-A—061403) A fee collection mechanism for the oil 
pollution liability and compensation legislation. Final report. Christen- 
sen, M.W.; Froehlich, M.B. (Coast Guard, Washington, DC (USA)). 
Aug 1978. 66p. NTIS PC A04/MF AO1. 

The Presidential Initiatives for the reduction of oil pollution 
of our nation’s waters (17 March 1977) mandated ‘a study of the fee 
collection mechanism for the comprehensive oil pollution fund’. The 
proposed legislation creates a $200 M fund called ‘Superfund’ to 
cover clean up costs and to compensate victims for damages from oil 
pollution. The fund will be sustained by a fee not to exceed $.03 per 
barrel on all oil domestically produced and imported. Separate 
collection schemes are required for domestic crude oil, imported 
crude oil and products, and exported crude oil. Existing reporting 
and collection mechanisms would be modified to accommodate this 
fee collection mechanism. (Author) 


45908 (DOE/TIC—10597) Financial analysis of vertical divesti- 
ture. Final report. (Shriver (R.) Associates, Washington, DC (USA)). 
3 Apr 1977. 156p. Dep. NTIS, PC A08/MF AO1. 

The 94th Congress considered several legislative initiatives to 
require vertical divestiture of the major domestic petroleum compa- 
nies. The legislation would have required functional separation of 
these companies into separate entities, each engaged only in explora- 
tion and production, transportation, or processing and marketing. 
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This report analyzes financial and supply implications of such legis- 
lation. Specifically, the two major issues addressed are: (1) an 
assessment of the financial strength of functionally divested compa- 
nies; and (2) the likely impact on energy — and on petroleum 
industry investment, brought about by changes in the financial 
position of the divested entities. This paper presents four major 
analyses: (1) historical financial trends of the major companies; (2) 
short term capital formation and expenditure prospects following 
divestiture; (3) long term impact on domestic oil and gas supplies; 
and (4) long term impact on production investment. In addition, an 
Appendix considers briefly some special implications of divestiture 
for the Transportation sector. 


45909 (DOE/TIC—10738) Memorandum for public panel dis- 
cussants and others interested in the financial reporting 
system (FRS). Rodgers, G.M. (Federal Energy Administration, 
a DC (USA)). 11 Jul 1977. 140p. Dep. NTIS, PC A07/ 
MF AOI. 

This is the information kage for the FEA Petroleum 
Company Financial Reporting System (FRS). The following are 
included: set of FRS forms and instructions, a schedule requiring a 
10 year history of exploration and development expenditures and 
reserve additions, a schedule which tes the refining and mar- 
keting functions, a copy of the Fed Register notice, and a set of 
FRS data displays which show how financial operating and net asset 
data reported on the FRS form might be arranged to prepare an 
information report. (DLC) 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 47438, 47440, 47865 


45910 Use of cold applied elastomeric tapes on the Trans-Alaskan 
Pipe Line. Royston, J.H. (Royston Labs., Inc., Pittsburgh, PA). pp 
4p, Paper 144 of Corrosion/77. The International Corrosion Forum 
devoted exclusively to the protection and performance of materials. 
Houston, TX; National Association of Corrosion Engineers (1977). 

From Corrosion/77 NACE meeting; San Francisco, CA, 
USA (14 Mar 1977). 

The thermal insulation on the Alaska Pipe Line needed water 
proofing seals at each joint. A cold-applied elastomeric formulation 
was selected for this application. The design of the tape, which 
included a leading edge, is described. Preparation of the pipeline and 
installation of the tape are described. The excellent bonding proper- 
ties of the elastomer are pointed out. Sealing of the cathodic protec- 
tion connections is also discussed. (DLC) 


45911 Determination of the actual hydraulic characteristics of a 
main oil pipeline. Gubin, V.V.; Mironenko, N.Ya.; Titov, N.S.; 
Skovorodnikov, Yu.A. Tr Vnii Po Sboru, Podgotovke I Transp.; No. 
14, 51-54(1976). (In Russian). 

A method is presented for construction of hydraulic charac- 
teristics of sections of an oil pipeline by pattern recognition methods. 
In the theory of pattern recognition, the characteristics of a complex 
object are studied by means of adaptation algorithms. These algo- 
rithms allow the generation of models of processes, establishment of 
the relationships between their defining parameters and output char- 
acteristics on the basis of successive processing of information on the 
object (for example, dispatchers data on a pipeline sector). The 
analysis does not require analytic formalization of the processes. This 
work presents a solution of the problem of determination of the 
pressure loss to friction over the sections of a main pipeline on the 
basis of the following initial data: oil flowrate, diameter of pipeline, 
length of section, and viscosity of oil. The range of change of the 
pressure drop is divided into intervals (classes), and the task of 
determination of the continuous value is reduced to recognition of its 
membership in one of the classes with an accuracy equal to the size 
of an interval. The potential functions method from pattern recogni- 
tion theory is used to perform the classification. The algorithm 
—— allows actual operational characteristics of main oil pipe- 
ines to be defined with an accuracy sufficient for practical applica- 
tion. 


PROPERTIES 
REFER ALSO TO CITATION(S) 47098 


45912 (AD-A—059185) Prediction of selected jet fuel test re- 
sults using ASTM test method D2887 data with multiple linear regres- 
sion analysis . Roof, R.W.; Yates, H. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). School of Systems and Logis- 
tics). Jun 1978. 80p. NTIS PC A05/MF AO1. 

Thesis. 
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At the present time, to analyze a five gallon sample of JP-4 
requires approximately 24 hours, with over thirty separate tests to 
determine overall sample acceptability. The time required to ship the 
sample from bases and distribution points to central laboratory 
facilities and to disseminate the results is considerable. This research 
attempted to identify those boiling points from the simulated distilla- 
tion curve which could be used to predict other JP-4 test results 
such as API Gravity, Aniline Gravity Product, RVP, Water Separo- 
meter Index, Modified, without the requirement to perform these 
tests. The research used multiple linear regression techniques to 
obtain the algorithms for the above JP-4 tests. Models developed by 
these techniques did not attain the level of accuracy needed to delete 
the requirement for physically completing the above tests. However, 
prs ideas are presented for use by future teams performing 
research in predicting fuel properties from simulated distillation data. 


STORAGE 


45913 (ID—79-8) Factors influencing the size of the U.S. strate- 
gic petroleum reserve. (General Accounting Office, Washington, DC 
(USA)). 15 Jun 1979. 48p. General Accounting Office, Washington, 
Dc. 


Report to the Congress by the Comptroller General of the 
United States. 

Chapters are devoted to: development of the Strategic Petro- 
leum Reserve (SPR), its cost, and status of funding; analyses and 
other data supporting the SPR size; other measures available to meet 
oil-supply interruptions; the international energy problem; and emer- 
gency petroleum reserve programs in other countries. It was found 
that determining the optimal SPR size is extremely difficult because 
of the many unknowns, assumptions, variables, and political factors 
which must be considered, and because there is no realistic way to 
assign quantitative probabilities to possible supply interruptions. 
Nevertheless, in considering requests to fully fund the billion-barrel 
reserve, the Congress might be guided by the following factors. No 
study has shown how large the optimally sized SPR should be. The 
June 1978 amended plan and subsequent DOE analysis, although not 
designed to determine an optimally sized reserve, do project a range 
of supply interruptions that would require a billion-barrel SPR. The 
probability of a future supply disruption of the size and duration 
necessary to require a billion-barrel SPR is rated low in the DOE 
supply-interruption assessment. Recent analyses done by DOE indi- 
cate that the largest potential supply shortfalls under selected disrup- 
tion situations are considerably less than projections made at the time 
the amended plan was prepared. The one billion barrel SPR is sized 
to meet a supply disruption of far greater severity than ever experi- 
enced. Serious implementation problems and large cost increases 
have been experienced that were not anticipated at the time the 
billion-barrel decision was made. 


45914 (PB—286190) Evaluation of hydrocarbon emissions from 
petroleum liquid storage. Peterson, P.R.; Bakshi, P.S.; Kokin, A.; 
Norton, L. (Pacific Environmental Services, Inc., Santa Monica, CA 
(USA)). Mar 1978. Contract EPA-68-02-2606. 138p. NTIS PC A07/ 
MF AOl. 

This study provides an estimate of 1976 nationwide hydrocar- 
bon emissions from storage of petroleum liquids in existing tanks 
with a capacity greater than 150,000 liters. Numbers and types of 
existing tanks were determined to estimate these emissions by geo- 
graphical location, industry sector, and volatility class of the stored 
products. Projections of emissions are made for 1980 and 1985 
assuming Only newly constructed tanks meet the requirements of the 
New Source Performance Standard (NSPS) for the storage of petro- 
leum liquids and then assuming existing fixed roof tanks storing 
products with a volatility greater than 10.5 kPa are retrofitted with 
internal floating covers. Other options such as the use of vapor 
recovery systems for fixed roof tanks and double seals on external 
floating roof tanks were considered beyond the scope of the study. A 
nationwide estimate of 1976 emissions by petroleum liquid type 
stored is presented. 


COMBUSTION 


REFER ALSO TO CITATION(S) 45878, 45879 


NATURAL GAS 


RESERVES 


REFER ALSO TO CITATION(S) 45864 


NATURAL GAS 


GEOLOGY AND EXPLORATION 


45915 (FE—5194-T1) Quarterly progress report, January— 
March, 1979. Shumaker, R.C.; de Wys, J.N.; Dixon, J.M.; Evans, 
M.A.; Kirk, K.G.; Lee, K.D.; Long, B.R.; Rauch, H.W.; Ruotsala, 
J.E.; Wilson, T.H. (West Virginia Univ., owns (USA). “" 
of Geology and Geography). 1979. Contract EY-76-C-05-5194. 27p. 
Dep. NTIS, PC A03/MF AO1. 

Iso-potential maps were completed for the eastern Kentucky 
shale gas field. Delays are being encountered in the goephysical and 
fracture studies. Other work include structure contour maps, struc- 
ture studies, etc. (DLC) 


45916 (FE—8214-T2) Coordination of study of the Devonian 
black shale in the Illinois basin (Illinois, Indiana, and western Ken- 
tucky). Quarterly progress report, 1 February—31 May 1979. Line- 
back, J.A. (Illinois State Geological Survey, Urbana (USA)). 1 Jun 
1979. Contract EW-78-S-21-8214. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Purpose is to develop a basin-wide data base for the Devonian 
black shale in the Illinois Basin. A preliminary assessment is given of 
the natural gas potential of the New Albany Shale Group in Illinois. 
(DLC 


45917 (METC/CR—79/22) Devonian paleocurrents of the Ap- 
palachian basin. Potter, P.E.; Pryor, W.A.; a rd, P.; Samuels, 
N.; Maynard, J.B. (Cincinnati Univ., OH (USA). H.N. Fisk Lab. of 
Sedimentology). May 1979. 66p. Dep. NTIS, PC A04/MF AOI. 

The paleocurrent system of the Devonian clastics of the 
central and northern Appalachian basin is uniformly oriented to the 
west judging by the orientation of sole marks on interbedded silt- 
stones and sandstones and by the available directional data from 
interbedded black and gray shales. Paleocurrent indicators are at 
right angles to isopach of total Devonian thickness, which decreases 
westward from 12,000 ft. in eastern Pennsylvania to a few hundred 
feet in west-central Ohio. This clastic wedge is largely of Upper 
Devonian age and includes alluvial and delta plain environments (in 
the east) as well as shelf (east-central), turbidite slope, and basin plain 
environments (west-central and west), the latter representing most of 
the black shales. Lithologies within the wedge are more continuous 
north-south parallel to depositional strike than east-west. The gradi- 
ent of carbon isotopes, which shows more marine than terrestrial 
carbon in the western part of the basin, closely parallels the average 
paleocurrent direction of the basin. The methodology of paleocur- 
rent studies in shaly basins based on both outcrops and oriented 
cores, is set forth as is the relationship between paleocurrents and 
gas potential. 


45918 (ORO—5198-T3) DOE Eastern Gas Shale Project. Quar- 
terly report of technical progress, January—March, 1979. Harper, 
J.A.; Abel, K.D.; Piotrowski, R.G. (Pennsylvania Dept. of Environ- 
mental Resources, Harrisburg (USA). Bureau of Topographic and 
Geologic Survey). 1979. Contract EY-76-S-05-5198. 2p. Dep. NTIS, 
PC A02/MF AOl. 

All project tasks have been fulfilled. All deliverable items 
have been sent to DOE, Morgantown, WV. Delays in drafting of 
maps and cross sections were due to lack of drafting formats from 
DOE. Delays in printing of the cross sections were due to their large 
size. Future work will be conducted under Contract DE-AS21- 
76MC05198 (Modification No. M003). 


45919 (ORO—5198-T5) DOE Eastern Gas Shale Project: Dun- 
kirk Study. Quarterly report of technical progress, January—March, 
1979. Harper, J.A.; Abel, K.D.; Piotrowski, R.G. (Pennsylvania 
Dept. of Environmental Resources, Harrisburg (USA). Bureau of 
Topographic and Geologic Survey). 1979. Contract AS21- 
76MC05198. 3p. Dep. NTIS, PC A02/MF AOl1. 

This is the first report of work under contract No. DE-AS21- 
76MCO05198 (Modification No. M003). Ten cross sections have been 
completed and are presently being drafted. These cross sections 
were used as the basis with which all other logs in the study area 
were correlated. The 228 logs were used and the data has been 
collected from them. So far three isopach, 2 structure contour, and 2 
lithofacies maps have been completed and are awaiting drafting. A 
production and show map has also been completed and is awaiting 
drafting. So far, all work is on schedule. Encoding of data wil! begin 
in June with the arrival of several summer geologic aides. 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 45862, 45893 


45920 (INKA-Conf—78-275-003) Liquefaction and marketing of 
offshore natural gas. Backhaus, H. (LGA Gastechnik G.m.b.H., 
Remagen-Rolandseck (Germany, F.R.)). 1978. 17p. (In German). 





4814 ENERGY RESEARCH ABSTRACTS 


(CONF-7809150—1). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Ship, machinery, marine technology international and 
international oil prevention conference and exhibition; Hamburg, 
F.R. Germany (26 Sep 1978). 

After a historical survey, the report outlines the state of the 
art with regard to carrier platforms for offshore natural gas liquefac- 
tion plants. The basic types are barges, semisubmersible platforms, 
and bx ed platforms. Problems of the marketing of liquefied offshore 
natural gas are treated, and economic aspects in connection with 
offshore natural gas liquefaction plants are discussed. 


45921 (SAND—79-0865C) State-of-the-art study of drilling 
problems in selected shales. Reineke, R.C. (Sandia Labs., Albuquer- 
que, NM (USA)). 1979. Contract EY-76-C-04-0789. 14p. (CONF- 
790805—11). Dep. NTIS, PC A02/MF AO1. 

From DOE symposium on enhanced oil and gas recovery and 
improved drillings technology; Tulsa, OK, USA (22 Aug 1979). 

The Stanley formation of southeastern Oklahoma is believed 
to contain large quantities of natural gas. Due to the high cost of 
drilling this formation and due to the low gas production rate from 
the sands, it is not economical to produce from this formation at the 
present time. One possible approach to reducing drilling costs is to 
drill with air and take advantage of the higher penetration rate 
obtainable. However, this approach tends to create additional prob- 
lems associated with borehole stability and hole cleaning. This paper 
will summarize the results of a state-of-the-art study which was 
directed toward shale drilling problems, air drilling problems, and 
their reported solutions. Also, future plans for investigating the 
effects of various drilling fluids on selected samples of shale will be 
presented. 


45922 West Virginia gas development in Tuscarora nd deeper 
formations (with structural maps contoured on top of Ordovician and 
Precambrian). Cardwell, D.H. Morgantown, WV; West Virginia 
Geological and Economic Survey (1977). 38p. (NP—23841). 

This booklet presents data on the Tuscarora and deeper 
formation in wells of West Virginia, with emphasis on the Tuscarora 
Formation of Lower Silurian age. It also explains the accompanying 
structural map, which is contoured on the top of the Ordovician. 
Patchen presented data on the same subject, describing the history of 
Tuscarora development up to that time. By 1968, 90 West Virginia 
wells had been drilled to or below the Tuscarora Sandstone. Since 
that time, 58 more wells have been drilled, and three are in various 
stages of activity, making a total of 151 wells. The tables in this 
report give information on these wells, mostly subsea depths at 
which various horizons were encountered. These data are taken 
from available information in geophysical logs, sample studies, 
operator's reported tops, and/or drillers’ logs. Although this report 
does not describe in detail the stratigraphy of the deep formations. 
The formations one would expect to encounter, particularly in 
western West Virginia are summarized where production and shows 
have occurred in various formations are indicated geographically. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 47364 


45923 (DOE/EV—0036, pp 32p, Report E) Modeling detona- 
tion and deflagration properties of liquefied energy fuels. Westbrook, 
C.K.; Haselman, L.C. (Univ. of California, Livermore). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Some of the computational models used in the analysis of the 
detonation and deflagration properties of liquefied energy fuels are 
described. These models include shock wave hydrodynamics de- 
scriptions and detailed chemical kinetic reaction mechanisms for the 
specific fuels to be studied. Chemical induction times are calculated 
using the detailed kinetic models for fuel mixtures typical of LNG. 
These times are then compared with characteristic shock decay 
times computed from high explosive charge detonations to arrive at 
a quantitative measure of fuel detonability. The effects of minor 
species in the initial fuel sample, of impurities such as water vapor, of 
fuel-air equivalence ratio, and turbulent mixing on induction times 
and detonability are also investigated. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 45885, 45920 


45924 (PB—286288) The emergency purchase, transfer, and self- 
help programs. Final report. Walters, M.A.; Kelly, K.A.; Bydolek, J.; 
Glower, D.D.; Redmond, R.F. (Ohio State Univ., Columbus 
(USA)). Jul 1977. 121p. 


ERA VOL. 4, NO. 18 


Ohio was one of the states most severely affected by the 
natural gas shortage during the winter of 1976-77. Having foreseen 
the ibility of such curtailments, the Public Utilities Commission 

of Ohio (PUCO) held a hearing to develop ways of providing 
aditional gas to curtailed customers. This study evaluates the pro- 
grams to determine whether they are sufficiently useful to curtailed 
customers to be offered in the future. 


45925 (PB—286306) The benefits and costs of gas storage devel- 
opments in Ohio. Final report. Czamanski, D.Z.; Henderson, J.S.; 
Kelly, K.A.; Detwiler, J.S.; Glower, D.D. (Ohio State Univ., Co- 
lumbus (USA)). Aug 1977. 126p. 

This report examines the benefits and costs of increasing the 
end-use efficiency of natural gas through the use of gas storage 
facilities by distribution companies in Ohio. 


45926 (PB—286329) LPG in Missouri. (Missouri Dept. of Natu- 
ral Resources, Rolla (USA). Div. of Geology and Land Survey). 
1978. 190p. NTIS PC A09/MF AO1. 

This study presents a brief history of the LPG industry, the 
overall consumption and sector usage for both the U.S. and Missou- 
ri, the movement and storage of LPG, the future supply and 
demand, and the identification of various state and federal regula- 
tions. 


ENVIRONMENTAL EFFECTS 


REFER ALSO TO CITATION(S) 47363, 47365, 47366, 47367, 
47368, 47369, 47421, 47422, 47431, 47432, 47433, 47434, 47435, 
47436, 47437 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


45927 (SAND—79-0867C) Fracture mapping has become a 
viable technology. Schuster, C.L. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 16p. (CONF-790805—2). 
Dep. NTIS, PC AU2/MF AOl1. 

From DOE symposium on enhanced oil and gas recovery and 
improved drillings technology; Tulsa, OK, USA (22 Aug 1979). 

Sandia Laboratories has continued the development of mas- 
sive hydraulic fracture mapping techniques and has participated in 
several experiments where all the existing technology was applied. 
The development of the surface electrical potential system has been 
completed and tested at several locations. Because of the complexity 
of the potential array, the electrical system will probably be replaced 
in the future with borehole mapping measurement systems. A wall- 
clamped geophone system has been tested on several experiments 
and did detect seismic signals related to the fracture. By knowing the 
orientation of the seismic detonators, the orientation of the fracture 
can be ascertained. Nevada Test Site fracturing experiments are 
being used to study close in seismic signals and enhancing the 
interpretation of the borehole received signals. An array of hydro- 
phones is being built into a borehole tool for detecting the seismic 
signals. This will be a means for determining fracture heights away 
from the wellbore. This data will greatly increase the understanding 
of the properties that are required for fracture containment. 


45928 (UCRL—82578) Theoretical and experimental analyses of 
hydraulic fracturing and some reservoir response to the stimulation. 
Hanson, M.E.; Anderson, G.D.; Shaffer, R.J.; Thorson, L.D.; 
Montan, D.N. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). May 1979. Contract W-7405-ENG-48. 27p. 
(CONF-790805—4). Dep. NTIS, PC A03/MF AO1. 

From DOE symposium on enhanced oil and gas recovery and 
improved drillings technology; Tulsa, OK, USA (22 Aug 1979). 

Newly developed numerical models have been applied to 
analyze some aspects of fracture propagation near well bonded 
material interfaces to determine if these interfaces can inhibit propa- 
gation. Results from these calculations indicate that, for fractures 
propagating from a lower modulus material toward an interface with 
a higher modulus material, the stress intensity factor at the tip near 
the interface decreases significantly as the tip approaches the inter- 
face. However, upon penetration of the interfaces into the higher 
modulus material, the stress intensity factor is seen to increase 
abruptly and arrive at a higher value than in the lower modulus 
material. Small scale laboratory experiments are being performed to 
study the growth of hydraulically driven cracks in the vicinity of 
unbonded interfaces in rocks. Blocks of the materials being studied 
are held adjacent to one another under a static load. A hydraulically 
driven crack is initiated in one of the blocks. It is found that for 
blocks of the same material that penetration of the crack into the 
adjacent block is controlled by the normal stress across the interface 
and the finish of the interface surfaces. Experiments are performed 
to measure the frictional properties of the interfaces to better under- 
stand the mechanism of crack growth across the interface. Well 
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pressure test data from a MHF stimulated well in the Piceance Basin 
was analyzed. Analysis of that data indicated that the length of the 
fracture in the productive rock was of the order of the lens size. 
Additionally, the analysis showed that the fracture had a finite 
conductivity or there was fluid damage to the fracture faces, but it 
was impossible to uniquely determine if either mechanism was 
dominant. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 46820 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 45862, 47369, 47432, 47433, 
47434, 47435, 47437 


45929 (DOE/TIC—10402) Financing an Alaska natural gas 
transportation system. Report to the President. (Department of the 
Treasury, Washington, DC (USA); Department of Commerce, 
Washington, DC (USA); Department of Transportation, Washing- 
ton, DC (USA)). 1 Jul 1977. 419p. Dep. NTIS, PC A18/MF AOI. 

It is concluded that there is good reason to anticipate that an 
economically viable system to transport natural gas from Alaska to 
the lower 48 states can be privately financed, if the following issues 
are resolved: mechanism for determining the wellhead price, method 
for pricing the gas to the ultimate consumer, authorization of a 
sufficient flow of gas by Alaska, negotiation of sales contracts 
between gas producers and transmission companies, allowable rate 
of return on investment, formation of final consortium of equity 
investors, and determination of the extent to which benefiting parties 
will provide financing support. (DLC) 


45930 (DOE/TIC—10599) Alaska Natural Gas Transportation 
Systems. White House Task Force Lead Agency report on construc- 
tion delay and cost overruns. (Department of the Interior, Washing- 
ton, DC (USA); Department of Transportation, Washington, DC 
(USA)). 1 Jul 1977. 136p. Dep. NTIS, PC A07/MF AOl. 

The objective of this report is to review the analysis and 
findings of FPC in their recommendations to the President. It 
generally agrees with FPC’s relative ranking among the projects 
with regard to the possibility of cost overrun and construction delay 
but differs sharply with respect to the magnitude of the overruns. 
The FPC estimates range from 5 to 10% cost overruns, whereas this 
report estimates direct cost overruns for the various proposals rang- 
ing from 30 to 40%; moreover, this report finds that overruns on 
total costs including financing (allowance for funds used during 
construction) may range from 40 to 55%. The Commissioners have 
estimated potential delays ranging from 0 to 12 months; this report 
anticipates delays ranging from 15 to 17 months. This report indi- 
cates the Arctic Gas proposal to contain the greatest uncertainty, 
while the Alcan and El Paso proposals contain less. The Alcan 
proposal has the earliest expected delivery date and the least total 
cost, followed by El Paso and Arctic Gas. (DLC) 


OIL SHALES AND TAR SANDS 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 45916 


SITE GEOLOGY AND HYDROLOGY 


45931 (SAND—79-0133) Capabilities and status report of 4734 
mobile field support unit. Beasley, R.R.; Jacobson, R.D.; Uhl, J.E. 
(Sandia Labs., Albuquerque, NM (USA)). May 1979. Contract EY- 
76-C-04-0789. 16p. Dep. NTIS, PC A02/MF AOI. 

This report describes the Mobile Field Support Unit (MFSU) 
which was procured for well logging, site and formation evaluation 
tools and measurement techniques in oil shale projects. The status 
and capabilities of the MFSU are described along with plans for 
additional capabilities. 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 45915, 45917, 45918, 45919 


OIL SHALES AND TAR SANDS 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 47552 


45932 (DOE/LC/01791—T1) Oil shale in situ research and 
development. Final report, August 1, 1977—December 22, 1978. 
Jensen, H.B. (Talley Energy Systems, Inc., Scottsdale, AZ (USA)). 
1978. Contract AC20-79LC01791. 238p. Dep. NTIS, PC All/MF 
AOl. 
The selected Site Section 17 was pees for hydraulic 
fracturing and explosive rubblization, and these operations accom- 
lished. This report presents the field and laboratory preparations 
or the fracturing, rubblization, and evaluation operations. A series 
of four, parallel, hydraulically induced fractures was created during 
the first year. The evaluation tests showed the following about the 
four hydraulic fractures: (1) They were horizontal and narrow, that 
is, as large as 0.05 inches thick within a 50-foot radius and as small as 
0.0011 inches thick for the average of all four fractures over the 
entire radius. (2) They extended at least 113 feet to the outer ring of 
production wells in a southeasterly direction. (3) They extended out 
beyond the outer ring of production wells in a northwesterly direc- 
tion. (4) They had some degree of communication with the naturally 
fractured aquifer lying about them. And, (5), they had no significant 
communication with naturally fractured aquifer lying below them. 
The rubblization event took place on 21 August 1978, early in the 
second year of the contract. An evaluation of the areal extent, 
thickness, porosity, interconnectivity, and the influence of the explo- 
sion upon the adjacent aquifers was determined. The dynamic tests 
showed that the explosive slurry was loaded into the four hydraulic 
features and that detonation occurred simultaneously. The postrubb- 
lization evaluation demonstrated that: (1) There were four layers of 
damage of less than two-feet thick each, (2) massive permeability 
was apparent from all production wells, and (3) the permeability is in 
the form of block, open cracks rather than porous medium. 


OIL PRODUCTION, RECOVERY, AND REFINING 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 45947 


45933 (FE—2234-T1) Mathematical modeling of in situ oil shale 
retorting. Final report. George, J.H.; Harris, H.G. (Wyoming Univ., 
Laramie (USA)). Jan 1978. Contract EX-76-S-01-2234. 28p. Dep. 
NTIS, PC A03/MF AOl1. 

Under the general objective of developing mathematical 
models to describe the recovery of oil from oil shale using in-situ 
retorting techniques, the following tasks have been completed: (1) 
An improved kinetic model of kerogen decomposition has been 
developed and coded for use by Department of Energy (DOE) 
personnel. A general program has been coded to obtain optimum 
kinetic constants for ten reacting substances and twenty separate 
reactions. This — has been used to analyze and compare 
existing models for kerogen decomposition. (2) Time—temperature 
profiles and oil yields predicted by the basic Laramie Energy Tech- 
nology Center (LETC) model have been significantly improved by 
allowing oil to be retained and combusted by permitting air to 
channel around the main combustion zone. A program incorporating 
these effects is currently available for use by E personnel. The 
carbon combustion mechanism has been investigated thoroughly; a 
closed form solution has been obtained for the steady shrinking core 
model (to replace an iterative solution), and the complete free 
boundary problem has been numerically solved. This exact solution 
indicates that as shale particle size increases, significant differences 
appear between the steady state and the free boundary solution. 
Several methods have been programmed for obtaining the free 
boundary solution to the shrinking core problem. (3) A control 
strategy has been developed to optimize several parameters, includ- 
ing oil yield and cost per barrel of oil. Control variables include the 
rate of injection of air and recycle gas. A program is available by 
contacting the authors. 


45934 (SAN—1787-19(Rev.)) Investigation of the geokinetics 
horizontal in situ oil shale retorting process. Revised quarterly report, 
July—September, 1978. Zerga, D.P. (Geokinetics, Inc., Concord, 
CA (USA)). Feb 1979. Contract ET-78-F-03-1787. 54p. Dep. NTIS, 
PC A04/MF AOl1. 

The following are reported: site preparation, drilling/blasting, 
reentry drilling, retort preparation, retort burn, oil production/ 
handling, post-blast coring, separate experiments, environmental re- 
search, Kampsite, retort # 16 gas composition, water quality data, 
retort tracer tests, vibration and sound study, and shale oil analysis. 
(DLC) 


45935 (SAND—78-1595) Creation and characterization of hori- 
zontal hydraulic fractures in oil shale. Parrish, R.L.; Neel, R.R.; 
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Long, A. (Sandia Labs., Albuquerque, NM (USA); Department of 
Energy, Laramie, WY (USA). Laramie Energy Technology Center). 
Apr 1979. Contract EY-76-C-04-0789. 100p. Dep. NTIS, PC A05/ 
MF AOl. 

Sandia Laboratories, in support of the Department of Energy 
Laramie Energy Technology Center's in-situ oil shale programs, 
conducted a true in-situ oil shale experiment to evaluate the porosity 
and permeability produced by detonating a slurry explosive in one or 
more previously formed hydraulic fractures. The experiment in- 
volved the creation and characterization of three closely spaced 
horizontal hydraulic fractures, followed by the insertion and detona- 
tion of a slurry explosive in two of these fractures. Initial site 
evaluation, explosive evaluation tests, and numerical analyses pro- 
vided guidance to the hydrofracturing procedure. Numerous diag- 
nostic and evaluation measurements were made before, during, and 
after the hydrofracturing process for evaluation of the fractures. The 
results showed that three closely spaced fractures satisfactory for 
subsequent explosive fracturing had been created in essentially hori- 
zontal planes. 


45936 (SAND—79-0742) In-situ oil shale retort; thermocouple 
well failure analysis. Douglas, D.L. (Sandia Labs., Albuquerque, NM 
(USA)). May 1979. Contract EY-76-C-04-0789. 23p. Dep. NTIS, PC 
A02/MF AOl1. 

A plain-carbon steel pipe, 3/4-in. diam., was used as a thermo- 
couple well during field tests of in-situ oil-shale retorts near Vernal, 
Utah. The pipe had nearly completely corroded during service 
stated to be for long periods of time in the temperature range 1000 to 
2000°F. One leg o' the chromel—alumel thermocouple, the chromel 
branch, had corroded, and the Inconel 600 sheath was partially 
corroded. X-ray energy dispersive analysis in a scanning electron 
microscope revealed that the steel had oxidized to a mixture of iron 
oxides and/or iron—calcium silicates. A minor amount of iron 
sulfide was detected. The insulation of the thermocouple had been 
infiltrated by either liquid nickel sulfide or a eutectic of NisS2 and 
Ni. The corroded chromel wire had been converted to Cr2Os and a 
nickel sulfide. Intergranular formation of CrsS, in the exterior of the 
Inconel 600 sheath was noted also. The observations showed that 
oxidation was the major cause of failure and was selectively assisted 
by sulfidation, e.g., the thermocouple. The results are consistent with 
the known products of in-situ retorting of oil shale. Plain-carbon 
steel is not an oxidation-resistant material and is not suited for high- 
temperature use. The extensive oxidation clearly showed that the 
steel was used at much too high a temperature (generally not suited 
for temperatures above about 900°F) for excessive time periods. The 
highly corrosive atmosphere of the gases produced by the in-situ 
combustion of shale oil requires a chromium-rich alloy such as 
ferritic or austentic stainless steels, both of which are considerably 
more expensive than plain-carbon steel. The only alternative to 
upgrading the material would be to use an aluminum coating. 
Various coatings are suggested. 


45937 (UCRL—81956) Miulti-dimensional simulation of flow 
nonuniformities in fissured porous media. Lyczkowski, R.W. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 10 Apr 
1979. Contract W-7405-ENG-48. 8p. (CONF-790803—28). Dep. 
NTIS, PC A02/MF AOl1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

This paper summarizes simulations of the cold bed flow 
pattern in the large 0.9144 m (3.0 ft) diameter, 6.096 m (20 ft) long 
Lawrence Livermore Laboratory oil shale retort for Run L-1 in an 
attempt to gain an understanding of the macroscopic fluid dynamics. 
These simulations are part of a building-block program to model the 
dispersive and coupled fluid flow, heat and mass transfer characteris- 
tics of oil shale retorts having extremely wide particle size ranges. 
Such retorts can be characterized as fissured porous media. A best- 
estimate simulation is possible for Run L-1 since fairly detailed 
accounting of large (approximately 0.4 m) block placements and 
average axial void fraction variations were recorded. Experimental 
traveling centerline thermocouple response curves are interpreted 
using the computed cold bed flow field. Local voidage variations are 
not generally known in most retorts and so a simple model is 
developed to account for the stochastic nature of the problem. 
Simple analytical solutions and independent computations are used 
to check the potential reality of the simulations. 


45938 (UCRL—82132) Comparison of flow nonuniformities in 
oil shale pilot retorts with those predicted by numerical flow simula- 
tions. Galloway, T.R.; Sandholtz, W.A. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 20 Mar 1979. Contract W- 
7405-ENG-48. 1lp. (CONF-790803—5). Dep. NTIS, PC A02/MF 
AOl. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The primary obstacle to commercial recovery of shale oil is 
the presence of flow nonuniformities in in situ oil shale retorts. In an 
effort to evaluate the causes of these nonuniformities, we have 
compared flow data from an experimental retort with computer flow 


ERA VOL. 4, NO. 18 


simulations. We found that in areas where the large-scale sweep 
efficiency was adequate, local nonuniform flow was caused by (a) 
channeling in regions of high permeability (i.e., along the retort wall 
and around larger blocks), (b) accelerations in flow around cross- 
section blockages, and (c) exothermic chemical reactions that change 
the gas viscosity. 


45939 (TID—28845(Draft)) Commercialization strategy report 
for oil shale. Parts I, II, and III. Guthrie, H.D.; Blum, E.H.; 
Braitsch, R.J. (Department of Energy, Washington, DC (USA)). 
[nd]. = Dep. NTIS, PC A08/MF AO1. 

is report is designed to begin to answer questions concern- 
ing the commercial readiness of Oil Shale. The report identifies some 
of the barriers to be overcome before this technology is ready to be 
used commercially. The report also identifies possible actions that 
might be considered to remove specific barriers. The full implica- 
tions of the various proposed actions have not been fully developed 
and many actions listed undoubtedly have substantial problems asso- 
ciated with them. Their inclusion here does not constitute an en- 
dorsement of their soundness or appropriateness by the Department 
of Energy. 


SURFACE METHODS 
REFER ALSO TO CITATION(S) 45939, 45945 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 45934 


45940 (LBL—8888) Use of Zeeman atomic absorption spectros- 
copy for the measurement of mercury in oil shale gases. Girvin, D.C.; 
Hadeishi, T.; Fox, J.P. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Mar 1979. Contract W-7405-ENG-48. 19p. (CONF- 
790334—4). Dep. NTIS, PC A02/MF AOl. 

From Oil shale symposium; Denver, CO, USA (26 Mar 1979). 

A technique to continuously measure total mercury in a gas 
stream in the presence of high concentrations of organics, smoke, oil 
mist, and other interfering substances is described. The technique 
employees Zeeman atomic absorption (ZAA) spectroscopy as the 
mercury detector, which has been successfully used to measure 
mercury in oil shale offgases. The instrument consists of a light 
source which provides the 2537 A mercury emission line; a furnace- 
—— tube assembly where the sample is vaporized and swept 
into the light path and a detector which converts the signal into an 
ac voltage for processing. Sample gas is heated to 900°C in the 
furnace-absorption tube assembly aligned with the optical axis of the 
ZAA spectrometer. The 2537 A mercury emission line (7) and a 
reference line (o) are generated by a single discharge lamp operated 
in a 15 kG magnetic field. The difference between the 7 and o 
components is taken by a lock-in-amplifier and converted to a signal 
which is proportional to the amount of mercury in the gas. 


45941 (LBL—9030) Partitioning of major, minor, and trace ele- 
ments during simulated in situ oil shale retorting in a controlled-state 
retort. Fox, J.P.; Mason, K.K.; Duvall, J.J. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.; Department of Energy, Lara- 
mie, WY (USA). Laramie Energy Technology Center). Apr 1979. 
Contract W-7405-ENG-48. 7p. (CONF-790440—4). Dep. NTIS, PC 
A02/MF AOl. 

From 12. oil shale symposium; Golden, CO, USA (18 Apr 
1979). 

The partitioning of 49 elements during 15 runs of the Laramie 
Energy Technology Center's controlled-state retort was investigat- 
ed. Mass balances and mobility factors were determined for each 
element for each run. The average mass balance closure for 47 
elements (Cd and Hg excluded) for the 15 runs was 101 +- 7%. 
Mobility was used to identify five groups of elements. Over 25% of 
the raw shale elemental mass of Group | elements (H, N, S, Cd, Hg, 
inorganic C, and organic C) is distributed primarily to the gas and 
oil. From 1% to less than 10% of the raw shale elemental mass of 
the Group 2 elements (Se, Ni, As, and Co) is partitioned primarily to 
the oil phase. The Group 3 to 5 elements, all of which have 
mobilities that are less than 1%, include Cr, Sb, Zn, Cu, Na, Mo, V, 
Ga, Fe, Mn, U, Ba, Dy, La, K, Mg, Sm, Cs, Eu, Hf, Rb, Ce, Sr, Al, 
Ca, Sc, Ti, Yb, and Th. The study indicates that elemental partition- 
ing in the controlled-state retort is affected by mineralogical resi- 
dence and retort operating conditions. Significant differences in the 
mobility and mass distribution patterns were observed for Green 
River, Antrim, and Moroccan oil shales. It is proposed that for a 
given mineralogy, elemental partitioning is controlled primarily by 
high-temperature chemical reactions within the reaction zone and 
secondarily by interactions between the products (oil, gas, and 
water) and the cool shale ahead of the reaction zone. Retorting 
temperature and atmosphere also affect partitioning trends. Tem- 
perature controls the degree of kerogen conversion and mineral 
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decomposition; input gas composition determines the atmosphere, 
that is, reducing or oxidizing (although this latter factor did not 
significantly affect partitioning here). 


45942 (UCRL—82078) Sample size required for analysis of oil 
shale of widely varying grade and particle size. Carley, J.F. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 1 Mar 
1979. Contract W-7405-ENG-48. 19p. (CONF-790334—9). Dep. 
NTIS, PC A02/MF AOl1. 

From Oil shale symposium; Denver, CO, USA (26 Mar 1979). 

Almost all the interesting properties of oil shale vary with its 
kerogen content, which usually shows a wide range of variation in 
any lot of mine-run shale, sometimes even in a single large block. 
Even when approved procedures of sampling and subdivision are 
followed, misleading analytical results may be obtained if the sample 
size is inadequate for the range of properties in the lot and the 
particle sizes involved. A statistical rationale is developed in this 
paper that leads to an equation and graphical procedure for finding 
the minimum representative size of a sample of oil shale. This is 
applied to several types of analyses commonly done on oil shale. We 
then look into the case of a retorting experiment in which the oil 
yield exceeded the Fischer assay. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 47527 


45943 (LBL—8827) Continuous flow bioassay technique for as- 
sessing the toxicity of oil-shale-related effluents: preliminary results 
with two species of caddisfly larvae. Russell, P.P.; Resh, V.H.; Flynn, 
T.S. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Mar 1979. Contract W-7405-ENG-48. 17p. (CONF-790334—5). Dep. 
NTIS, PC A02/MF AO1. 

From Oil shale symposium; Denver, CO, USA (26 Mar 1979). 

Two experimental runs were performed in which caddisfly 
larvae were exposed to various dilutions of oil-shale-related 
wastewaters in a model stream setting. Another run used a synthetic 
wastewater compounded from ammonium carbonate. In addition, 
one run tested the effect of the experimental apparatus, with no 
wastewater load, on the caddisfly larvae. The activity of the larvae 
was observed in terms of motility, prepupation behavior and timing, 
and the abandonment of larval cases. 


45944 (DOE-tr—139) Toxicological characteristics of generator 
shale tar and sanitary-hygienic work conditions during its use. Bid- 
nenko, L.I. Translated from Tr. S'ezda Gig. Ukr. SSR; 246-249(1971). 
6p. Dep. NTIS, PC A02/MF AOl. 

The generator shale tar from processing of combustible shales 
consists of two functions. The principle component with toxic prop- 
erties is the phenol fraction. Toxic effects were studied. The greatest 
concentrations of volatile shale phenols in the air of fields occurred 
in the middle of the day. Prophylactic measures are discussed. 
(DLC) 


WASTE RESEARCH AND MANAGEMENT 
REFER ALSO TO CITATION(S) 45940, 45943 


45945 (LBL—8829) Retort water particulates. Fox, J.P. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1979. 
Contract W-7405-ENG-48. 27p. (CONF-790334—6). Dep. NTIS, 
PC A03/MF AOl. 

From Oil shale symposium; Denver, CO, USA (26 Mar 1979). 

Particulates were collected from 11 retort waters and their 
chemical composition and morphology studied using x-ray fluores- 
cence spectrometry, x-ray diffraction and scanning electron micros- 
copy. This work indicates that the particulate fraction of retort 
water consists of oils and tars, spent shale fines and bacterial cells. 
Crystals and finely dispersed salts may form during or after vacuum 
filtration and contribute to the particulate fraction. The crystal phase 
aragonite was positively identified in one sample. These particulates 
originate from the suspension of spent shale fines and the formation 
of an oil—water emulsion during retorting, from the evaporation of 
an equivalent 1-mm-deep layer of retort water from the filter sur- 
face, from CO: outgassing during filtration and from bacterial 
growth in samples maintained at > 4° C. The elements calcium, 
magnesium, iron, silicon, aluminum, potassium, sodium, nickel, 
barium, and chromium may be localized in individual particles and 
are major elements in the particulates. About one percent of the total 
potassium, arsenic, selenium, bromine, and rubidium in retort water 
is present in the particulate fraction and significantly greater than 
one percent of the iron, chromium, mercury and nickel. The ele- 
ments arsenic,, selenium, rubidium, strontium, mercury, gallium, 
lead, yttrium, titanium, and manganese are uniformly distributed in 
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the matte material and occur at low levels. The elements mercury, 
nickel, germanium, arsenic, bromine, iron, and selenium appear to be 
removed by the bacterial cells. 12 figures, 4 tables. 


45946 (LBL—9002) Interlaboratory, multimethod study of an in 
situ produced oil shale process water. Farrier, D.S.; Fox, J.P.; Poul- 
son, R.E. (Department of Energy, Laramie, WY (USA). Laramie 
Energy Research Center; California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Mar 1979. Contract W-7405-ENG-48. 34p. 
(CONF-790334—7). Dep. NTIS, PC A03/MF AOI. 

From Oil shale symposium; Denver, CO, USA (26 Mar 1979). 

The purpose of the present work was to obtain a careful 
chemical characterization of an oil-shale process water designated 
for wide use in environmental research and to determine the suitabil- 
ity of existing analytical methods for this characterization. The study 
was carried out using an interlaboratory, multimethod approach. 
Samples from a larger volume, homogeneous reserve of an in situ 
oil-shale process water were prepared and submitted to 13 laborato- 
ries for the measurement of major, minor, and trace elements and 
standard water quality parameters; a variety of instrumental and 
chemical methods was used. This paper presents the characterization 
of that water and discusses analytical problems specific to in situ oil- 
shale process waters. 


ENVIROMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 45852, 47527 


45947 (LBL—9040) Control strategies for abandoned in situ oil 
shale retorts. Persoff, P.; Fox, J.P. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 1979. Contract W-7405-ENG-48. 
10p. (CONF-790440—3). Dep. NTIS, PC A02/MF AOI. 

From 12. oil shale symposium; Golden, CO, USA (18 Apr 
1979). 

In situ oil shale retorting may result in a number of environ- 
mental impacts including degradation of local surface and ground- 
waters, low resource recovery, and subsidence. The target of present 
oil shale commercialization activities is the Mahogany zone in 
Colorado's Piceance Creek Basin. The principal oil shale resource in 
this area is surrounded by two confined aquifers. During mining and 
retorting, these aquifers are dewatered. When the site is abandoned, 
groundwater will reinvade the area and flow through the abandoned 
retorts, leaching potentially toxic or carcinogenic materials from the 
spent oil shale. This material may then be transported in local 
aquifers, withdrawn in wells or discharged into the Colorado River 
system as base flow. Certain control technologies appear potentially 
able to protect groundwater quality at reasonable cost. These in- 
clude designing retort blocks to include a hydraulic bypass around 
abandoned retorts (about $0.50/bbl), placing absorbent clays in 
abandoned retorts to catch and hold leachable matter (about $0.50/ 
bbl), collecting leachate and treating it on the surface (about $1.20/ 
bbl), protecting abandoned retorts from leaching by placing a grout 
curtain around a block of abandoned retorts (about $2.00 to $3.00/ 
bbl), or grouting abandoned retorts with spent shale (about $3 to $4/ 
bbl). 


45948 (UCRL—82417) Sampling strategies in groundwater 
transport and fate studies for in situ oil shale retorting. Pimentel, 
K.D.; Stuermer, D.H.; Moody, M.M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 22 Jun 1979. Contract W-7405- 
ENG-48. 17p. (CONF-790334—8). Dep. NTIS, PC A02/MF AO1. 
From Oil shale symposium; Denver, CO, USA (26 Mar 1979). 
This paper proposes a new concept for designing ground- 
water monitoring programs to assess the effects of in situ oil shale 
retorting. The concept includes new ways to characterize poilution 
source terms, build and calibrate hydrological models, estimate 
stochastic systems, and optimize measurement system designs. The 
solution to the monitoring problem would be the minimum-cost 
program that estimates pollutant concentrations throughout the 
groundwater region within an acceptable error criterion. That pro- 
gram would specify the lowest number of wells that need to be 
drilled, their best locations and depths, and how seldom they need be 
sampled. The approach can be applied to meet differing require- 
ments of characterizing regional hydrology, studying geochemistry, 
determining pollutant transport and fate, and designing monitoring 
networks to demonstrate compliance with effluent regulations. 
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RESERVES 


REFER ALSO TO CITATION(S) 46787 
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45949 (GJBX—51(79)) Survey of lands held for uranium explo- 
ration, development, and production in fourteen western states in the 
six month period ending December, 31, 1978. (Bendix Field Engineer- 
ing Corp., Grand Junction, CO (USA)). May 1979. Contract EY-76- 
C-13-1664. 24p. Dep. NTIS, PC A02/MF AO1. 

The acreages are listed according to ownership, state, land 
category, uranium industry, and county. (DLC) 


45950 (GJO—111(79)) National Uranium Resource Evaluation. 
Interim report. (Department of Energy, Grand Junction, CO (USA). 
Grand Junction Office). Jun 1979. Contract EY-76-C-13-1664. 172p. 
Dep. NTIS, PC A08/MF AOl1. 

This report presents the results of the NURE program durin 
the 3-year period since the Preliminary Report in June 1976. NUR 
is a comprehensive nationwide program to improve estimates of 
uranium resources. Part 1 of this report contains background infor- 
mation on the history, structure, and objectives of the NURE 
program and the status of its various elements. Part 2 presents 
summaries of estimates of uranium reserves and potential resources 
available at forward costs (not prices) of $15, $30, and $50 per pound 
U;Os (uranium oxide). Part 3 presents the potential uranium re- 
sources for each of 13 regions. 


45951 (LA-tr—78-70) Descriptive balance sheet on the Oklo 
reactors. Naudet, R.; Renson, C. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). 1978. Translation of paper 
presented at symposium on natural fission reactors, IAEA, Paris, 
France, December 19—21, 1977. (CONF-771222—20(Trans.); 
IAEA-TC—119/5). 46p. Dep. NTIS, PC A03/MF AO}. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

The Oklo reactors constitute a terrain phenomenon; they 
cannot be explained unless one characterizes them in space, and 
particular samples cannot be studied without being situated each in 
its own context. Each of the large reactor zones is described in turn, 
combining the main topographic, sedimentological and structural 
data, and the data concerning uranium distribution and reaction 
rates. The description progresses sector by sector; an attempt is 
made to discern the particular physiognomy of each, the possible 
problems posed by the alignment of different sectors are examined, 
and the most interesting situations are indicated. 


EXPLORATION 


45952 (GJBX—46(79)) National Uranium Resource Evaluation 
Program. Oklahoma pilot geochemical survey. Bard, C.S.; Butz, T.R.; 
Cagle, G.W.; Kane, V.E.; Nichols, C.E.; Rutledge, D.A.; Wolf, 
D.A. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 1 Feb 1979. 
Contract EY-76-C-13-1664. 288p. (K/UR—15). Dep. NTIS, PC 
E06/MF E06. 

A total of 77 groundwater, 101 stream sediment, 90 stream 
water, and 316 tree samples were collected in southwest Oklahoma 
during a sampling period from April to June 1976, and were ana- 
lyzed by October 1976. Variables in groundwater samples include 
uranium, arsenic, boron, barium, vanadium, conductivity, selenium, 
total alkalinity, bicarbonate, pH, and sulfate. Variables in stream 
sediment samples include hot-acid-extractable uranium total uranium 
arsenic, barium, chronium, lithium, manganese, nickel, scandium, 
titanium, vanadium, yttrium, and zirconium. Variables in stream- 
water samples include uranium, arsenic, boron, barium, molybde- 
num, conductivity, total alkalinity, bicarbonate, pH, and sulfate. Of 
the variables which are considered usable in groundwater produced 
from the Hennessey and Post Oak Groups, uranium is positively 
associated with conductivity, arsenic, and sulfate and negatively 
associated with barium. Uranium in groundwater produced from the 
El] Reno and White Horse Groups is positively associated with 
uranium/boron, uranium/sulfate, and selenium, and is negatively 
associated with arsenic and vanadium. Of the variables which are 
considered usable in stream sediment representing the Hennessey 
and Post Oak Groups, U-FL is negatively associated with U-NT/U- 
FL, barium, chromium, lithium, manganese, nickel, titanium, and- 
vanadium. Of the variables which are considered usable in stream 
water representing the Hennessey and Post Oak Groups, uranium is 
positively associated with conductivity, uranium/sulfate, arsenic, 
boron, barium, total alkalinity, pH, and sulfate. Uranium in stream 
water representing the E] Reno and White Horse Groups is positive- 
ly associated with conductivity, uranium/boron, uranium/sulfate, 
arsenic, boron, barium, molybdenum, total alkalinity, and bicarbon- 
ate in an area near the Hennessey—El Reno contact, and negatively 
associated with pH, sulfate, total alkalinity, and bicarbonate in the 
Cement Oklahoma area. 


45953 (GJBX—75(79)) Knoxville 1° x 2° NTMS area, North 
Carolina, South Carolina, and Tennessee: data release. Hydrogeoche- 
mical and stream sediment reconnaissance. Baucom, E.I.; Ferguson, 
R.B. (Du Pont de Nemours (E.1.) and Co., Aiken, SC (USA). 
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Savannah River Lab.). May 1979. Contract EY-76-C-13-1664. 259p. 
(DPST—78-146-5). Dep. NTIS, PC E06/MF E06. 

Stream sediment and stream water samples were collected 
from small streams at 1430 sites or at a nominal density of one site 
per 14 square kilometers (five square miles) in rural areas. Ground 
water samples were collected at 791 sites or at a nominal density of 
one site per 25 square kilometers (ten square miles). Neutron activa- 
tion analysis (NAA) results are given for uranium and 16 other 
elements in sediments, and for uranium and 9 other elements in 
ground water. Key data from ground water sites include (1) water 
chemistry measurements (pH, conductivity, and alkalinity), (2) well 
depth, (3) elemental analyses (U, Br, Cl, F, Mg, Mn, Na, and V). 
Supplementary data include site descriptors (well age, frequency of 
use of well, etc.) and tabulated analytical data for Al and Dy. Key 
data from stream sediment sites include (1) water quality measure- 
ments (pH, conductivity, and alkalinity), and (2) important elemental 
analyses (U, Th, Hf, Al, Ce, Fe, Mn, Na, Sc, Ti, and V). Supplemen- 
tary data from stream sediment sites include sample site descriptors 
(stream characteristics, vegetation, etc.) and additional elemental 
analyses (Dy, Eu, La, Lu, Sm, and Yb). 


45954 (GJBX—81(79)(Vol.1)) Aerial radiometric and magnetic 
survey: Bozeman National Topographic Map, Montana. (High Life 
Helicopters, Inc., Puyallup, WA (USA); Geodata International, Inc., 
Dallas, TX (USA)). 5 Apr 1979. Contract EY-76-C-13-1664. 248p. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Bozeman National Topographic Map NL12-8 are presented in 
Volume I and II of this report. The airborne data gathered are 
reduced by ground computer facilities to yield profile plots of the 
basic uranium, thorium, and potassium equivalent gamma radiation 
intensities, ratios of these intensities, aircraft altitude above the 
earth's surface, total gamma ray and earth's magnetic field intensity, 
correlated as a function of geologic units. The distribution of data 
within each geologic unit, for all surveyed map lines and tie lines, 
has been calculated and is included. Two sets of profiled data for 
each line are included with one set displaying the above-cited data. 
The second set includes only flight line magnetic field, temperature, 
pressure, altitude data plus magnetic field data as measured at a base 
station. A general description of the area, including descriptions of 
the various geologic units and the corresponding airborne data, is 
included also. 


45955 (GJBX—81(79)(Vol.2)) Aerial radiometric and magnetic 
survey: Bozeman National Topographic Map, Montana. (Geodata 
International, Inc., Dallas, TX (USA)). 1979. Contract EY-76-C-13- 
1664. 143p. Dep. NTIS, PC A07/MF AOI1. 

Flight line profile data and statistical analysis results from the 
aerial radiometric and magnetic survey of the Bozeman National 
Topographic Map area in Montana are presented. (LK) 


45956 (GJBX—82(79)(Vol.1)) Aerial gamma ray and magnetic 
survey, Powder River II Project: the Newcastle and Gillette Quadran- 
gles of Wyoming and South Dakota; the Ekalaka Quadrangle of 
Montana, South and North Dakota. Volume I. Final report. (GeoMe- 
trics, Inc., Sunnyvale, CA (USA)). Apr 1979. 91p. Dep. NTIS, PC 
E08/MF E08. 

During the months of August through September 1978, geo- 
Metrics, Inc. flew approximately 9000 line miles of high sensitivity 
airborne radiometric and magnetic data in eastern Wyoming and 
southern Montana over three 1° x 2° NTMS quadrangle (Newcastle, 
Gillette, and Ekalaka) as part of the Department of Energy's Nation- 
al Uranium Resource Evaluation program. All radiometric and 
magnetic data were fully reduced and interpreted by geoMetrics, 
and are presented as four volumes (one Volume I and three Volume 
II's) in this report. The survey area lies entirely within the northern 
Great Plains Physiographic Province. The deep Powder River Basin 
and the Black Hills Uplift are the two dominant structures in the 
area. Both structures strike NNW approximately parallel to each 
other with the Powder River Basin to the west of the Uplift. The 
Basin is one of the largest and deepest in the northern Great Plains 
and contains over 17,000 feet of Phanerozoic sediments at its deepest 
point. Economic deposits of oil, coal, bentonite and uranium are 
found in the Tertiary and/or Cretaceous rocks of the Basin. Gold, 
silver, lead, copper, manganese, rare-earth elements and uranium 
have been mined in the Uplift. Epigenetic uranium deposits lie 
primarily in the Monument Hills - Box Creek and Pumpkin Buttes - 
Turnercrest districts within arkosic sandstones of the Paleocene Fort 
Union Formation. A total of 368 groups of statistical values in the 
uranium window meet the criteria for valid anomalies and are 
discussed in the interpretation sections (83 in Newcastle, 109 in 
Gillette, and 126 in Ekalaka). Most anomalies lie in the Tertiary 
sediments of the Powder River Basin, but only a few are clearly 
related to known uranium mines or prospects. Magnetic data gener- 
ally delineate the deep Powder River Basin relative to the Black 
Hills Uplift. Higher frequency anomalies appear related to producing 
oil fields and mapped sedimentary structures. 
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45957 (GJBX—82(79)(Vol.2)Ekalaka) Aerial gamma ray and 
magnetic survey: Powder River II Project, Ekalaka Quadrangle, Mon- 
tana, Final report. (GeoMetrics, Inc., Sunnyvale, CA (USA)). Apr 
1979. Contract EY-76-C-13-1664. 220p. Dep. NTIS, PC Al0/MF 
AOl. 

The Ekalaka quadrangle in southeastern Montana and west- 
ern North and South Dakota, lies on the border between the Powder 
River and Williston Basins. These two basins are divided by the 
northwest-striking Miles City Arch. Each of the basins contains a 
thick sequence of Paleozoic and Mesozoic strata, with early to 
middle Tertiary rocks covering over 70% of the surface. No rocks 
older than Lower Cretaceous appear to be exposed. Magnetic data 
illustrate the relative depth to basement Precambrian crystalline 
rocks and clearly define the position of the Miles City Arch. The 
Ekalaka quadrangle has apparently been unproductive in terms of 
uranium mining though some claims (prospects) are present. These 
claims are located primarily in the Cretaceous Hell Creek Forma- 
tion, and the Tertiary Fort Union Formation. A total of 176 groups 
of sample responses in the uranium window constitute anomalies as 
defined in Volume I. These anomalies are found most frequently in 
the Fort Union Formation, but several Cretaceous units have a large 
number of anomalies associated with their mapped locations. Few of 
these anomalies occur over known uranium claims or areas where 
material other than uranium is mined. Most of the anomalies prob- 
ably relate to natural geologic features. 


45958 (GJBX—82(79)(Vol.2)(Gillette)) Aerial gamma ray and 
magnetic survey: Powder River II Project, Gillette Quadrangle, Wyo- 
ming. Final report. (GeoMetrics, Inc., Sunnyvale, CA (USA)). Apr 
1979. Contract EY-76-C-13-1664. 242p. Dep. NTIS, PC All/MF 
AOl. 

The Gillette quadrangle in northeastern Wyoming and west- 
ern South Dakota contains approximately equal portions of the 
Powder River Basin and the Black Hills Uplift. In these two struc- 
tures, a relatively thick sequence of Paleozoic and Mesozoic strata 
represent nearly continuous deposition over the Precambrian base- 
ment complex. The Powder River Basin also contains a thick se- 
quence of early Tertiary rocks which cover about 50% of the 
surface. A stratigraphic sequence from Upper Cretaceous to Precam- 
brian is exposed in the Black Hills Uplift to the east. Magnetic data 
apparently illustrate the relative depth to the Precambrian crystalline 
rocks, but only weakly define the boundary between the Powder 
River Basin and the Black Hills Uplift. The positions of some small 
isolated Tertiary intrusive bodies in the Black Hills Uplift are 
relatively well expressed. The Gillette quadrangle has been produc- 
tive in terms of uranium mining, but its current status is uncertain. 
The producing uranium deposits occur within the Lower Cretaceous 
Inyan Kara Group and the Jurassic Morrison Formation in the Black 
Hills Uplift. Other prospects occur within the Tertiary Wasatch and 
Fort Union Formations in the Pumpkin Buttes - Turnercrest district, 
where it extends into the quadrangle from the Newcastle quadrangle 
to the south. These four formations, all predominantly nonmarine, 
contain all known uranium deposits in the Gillette quadrangle. A 
total of 108 groups of sample responses in the uranium window 
constitute anomalies as defined in Volume I. The anomalies are most 
frequently found in the Inyan Kara-Morrison, Wasatch and Fort 
Union Formations. Many anomalies occur over known mines or 
prospects. Others may result from unmapped uranium mines or areas 
where material other than uranium is mined. The remainder may 
relate to natural geologic features. 


45959 (GJBX—82(79)(Vol.2)Newcastle) Aerial gamma ray and 
magnetic survey: Powder River II Project, Newcastle Quadrangle, 
Wyoming. Final report. (GeoMetrics, Inc., Sunnyvale, CA (USA)). 
Apr 1979. Contract EY-76-C-13-1664. 216p. Dep. NTIS, PC A10/ 
MF AO1. 

Thick Phanerozoic sediments (greater than 17,000 ft) fill the 
northwest trending Powder River Basin which is the dominant 
tectonic structure in the Newcastle quadrangle. Lower Tertiary 
sediments comprise more than 85% of exposed units at the surface of 
the Basin. A small portion of the Black Hills Uplift occupies the 
eastern edge of the quadrangle. Residual magnetics clearly reflect 
the great depth to crystalline Precambrian basement in the Basin. 
The Basin/Uplift boundary is not readily observed in the magnetic 
data. Economic uranium deposits of roll-type configuration are 
present in the southwest within the Monument Hill-Box Creek 
District in fluvial sandstones of the Paleocene Fort Union Forma- 
tion. Numerous small claims and prospects are found in the Pumpkin 
Buttes-Turnercrest District in the northwest. Interpretation of the 
radiometric data resulted in 86 statistical uranium anomalies listed 
for this quadrangle. Most anomalies are in the eastern-central portion 
of the map within Tertiary Fort Union and Wasatch Formations. 
However, several lie in the known uranium districts in the southwest 
and northwest. 


45960 (GJBX—83(79)) Hydrogeochemical and stream sediment 
reconnaissance basic data for Pratt NIMS Quadrangle, Kansas. (Oak 
Ridge Gaseous Diffusion Plant, TN (USA)). 27 Apr 1979. Contract 
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EY-76-C-13-1664. 194p. (K/UR—121). Dep. NTIS, PC E05/MF 
E05. 

Field and laboratory data are presented for 611 groundwater 
and 662 stream sediment samples. Statistical and areal distributions 
of uranium and possible uranium-related variables are displayed. A 
generalized geologic map of the survey area is provided, and perti- 
nent geologic factors which may be of significance in evaluating the 
potential for uranium mineralization are briefly discussed. Ground- 
water data indicate that the most promising areas for potential 
uranium mineralization occur in the southern third of the quadran- 
gle. The highest uranium values were located in the Permian 
Nippewalla Group and Whitehorse Formation. Stream sediment 
data indicate that most high uranium values come from the Quater- 
nary loess and alluvium that cover the northern two thirds of the 
quadrangle. Some high uranium values are found in the northwest- 
ern corner of the survey area in the Greenhorn Limestone and 
Graneros Shale of Cretaceous age, and the Tertiary Ogallala Forma- 
tion in addition to the Quaternary units. Most of the high uranium 
values occurring in these rocks appear to be associated with heavy 
and/or resistate minerals. 


45961 (GJBX—87(79)(Vol.1)) Aerial radiometric and magnetic 
survey: Billings National Topographic Map, Montana. (High Life 
Helicopters, Inc., Puyallup, WA (USA); Geodata International, Inc., 
Dallas, TX (USA)). 6 Apr 1979. Contract EY-76-C-13-1664. 189p. 
Dep. NTIS, PC E09/MF E09. 

The results of analyses of the airborne gamma radiation and 
total magnetic field survey flown for the region identified as the 
Billings National Topographic Map NL12-9 are presented in 
Volume I and II of this report. The airborne data gathered are 
reduced by ground computer facilities to yield Pre ae plots of the 
basic uranium, thorium, and potassium equivalent gamma radiation 
intensities, ratios of these intensities, aircraft altitude above the 
earth’s surface, total gamma ray and earth's magnetic field intensity, 
correlated as a function of geologic units. The distribution of data 
within each geologic unit, for all surveyed map lines and tie lines, 
has been calculated and is included. Two sets of profiled data for 
each line are included with one set displaying the above-cited data. 
The second set includes only flight line magnetic field, temperature, 
pressure, altitude data plus magnetic field data as measured at a base 
station. A general description of the area, including descriptions of 
the various geologic units and the corresponding airborne data, is 
included also. 


45962 (GJBX—88(79)) NURE aerial gamma-ray and magnetic 
reconnaissance survey: Big Bend area, Marfa MH 13-5, Fort Stockton 
MH 13-6, Presidio MH 13-8, Emory Peak MH 13-9 Quadrangles. 
Volume I. Narrative report. (LKB Resources, Inc., Huntingdon 
Valley, PA (USA)). Feb 1979. Contract EY-76-C-13-1664. 171p. 
Dep. NTIS, PC E07/MF E07. 

A rotary-wing, reconnaissance, high sensitivity, radiometric 
and magnetic survey was performed in the Big Bend area of Texas. 
Four 1:250,000 scale NTMS quadrangles (Marfa, Ft. Stockton, Presi- 
dio, and Emory Peak) were surveyed. A total of 7,529 line miles 
(12,115 kilometers) of data were collected utilizing a Sikorsky S58T 
helicopter. Traverse lines were flown in an east-west direction at 3.0 
mile (5 kilometer) spacing, with tie lines flown in a north-south 
direction at 12.5 mile (20 kilometer) spacing. The data were digitally 
recorded at 1.0 second intervals. The Nal terrestrial detectors used 
in this survey had a total volume of 2,154 cubic inches. The 
magnetometer employed was a modified ASQ-10 fluxgate system. 
The radiometric data was normalized to 400 feet terrain clearance 
and is presented in the form of computer listings on microfiche and 
as stacked profile plots. Profile plots are contained in Volume II of 
this report. A geologic interpretation of the radiometric and magnet- 
ic data is included as part of this report. 


45963 (GJBX—88(79)(Vol.2)EmoryPeak) NURE aerial gamma- 
ray and magnetic reconnaissance survey: Big Bend area, Emory Peak 
MH 13-9 Quadrangle. (LKB Resources, Inc., Huntingdon Valley, 
PA (USA)). Feb 1979. Contract EY-76-C-13-1664. 252p. Dep. NTIS, 
PC Al2/MF AOl. 

Flight line profile data and statistical analysis results from the 
NURE aerial gamma-ray and magnetic reconnaissance survey of the 
Emory Peak Quadrangle, Texas, are presented. (LK) 


45964 (GJBX—88({79)(Vol.2)Presidio) NURE aerial gamma-ray 
and magnetic reconnaissance survey: Big Bend Area, Presidio MH 13- 
8 Quadrangle. (LKB Resources, Inc., Huntingdon Valley, PA 
(USA)). Feb 1979. 162p. Dep. NTIS, PC A08/MF AOI. 

This volume contains the flight line profile data and statistical 
analysis results from the the NURE aerial gamma-ray and magnetic 
reconnaissance survey of the Presidio quadrangle in Texas. (LK) 


45965 (GJBX—90(79)) Hydrogeochemical and stream sediment 
reconnaissance report for the Lovelock NTMS Quadrangle, Nevada. 
Qualheim, B. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Mar 1979. Contract EY-76-C-13-1664. 118p. (UCRL— 
52677). Dep. NTIS, PC E04/MF E04. 
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The results of the geochemical reconnaissance sampling in the 
Lovelock 1° x 2° quadrangle of the National Topographical Map 
Series (NTMS) are presented. We collected wet and dry sediment 
samples throughout the 18,854-km?, arid-to-semiarid area and water 
samples at available streams, springs, and wells. Neutron activation 
analysis of uranium and trace elements and other measurements 
made in the field and laboratory are presented in tabular hardcopy 
and microfiche format. The report includes five full-size overlays for 
use with the Lovelock NTMS 1:250,000 quadrangle. Water sampling 
sites, water-sample uranium concentrations, water-sample conductiv- 
ity, sediment sampling sites, and sediment-sample total uranium and 
thorium concentrations are shown on the separate overlays. General 
— and structural descriptions of the area are included and 

own uranium occurrences in this quadrangle are delineated. 


45966 (GJBX—92(79)) Hydrogeochemical and stream sediment 
reconnaissance basic data for Palestine NTMS Quadrangle, Texas. 
(Oak Ridge Gaseous Diffusion Plant, TN (USA)). 4 May 1979. 
Contract EY-76-C-13-1664. 202p. (K/UR—123). Dep. NTIS PC 
E05/MF E05. 

Results of a reconnaissance geochemical survey of the Pales- 
tine Quadrangle are reported. Field and laboratory data are present- 
ed for 714 groundwater and 577 stream sediment samples. Statistical 
and areal distributions of uranium and ible uranium-related var- 
iables are displayed. A generalized geologic map of the survey area 
is provided, and pertinent geologic factors which may be of signifi- 
cance in evaluating the potential for uranium mineralization are 
briefly discussed. Groundwater data indicate that uranium concen- 
trations above the 85th percentile occur primarily in the Caddell, 
Wellborn, and Manning Formations of the Jackson Group; and the 
Yegua Formation of the Claiborne Group. Saline water trends are 
also prominent in these formations. Stream sediment data indicate 
that uranium values above the 85th percentile correlate with high 
concentrations of cerium, niobium, thorium, titanium, yttrium, and 
zirconium. This elemental suite probably indicates that uranium is 
associated with resistate and/or heavy minerals. 


45967 (GJBX—93(79)) Hydrogeochemical and stream sediment 
reconnaissance basic data for Wichita Falls NTMS Quadrangle, 
Texas. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 11 May 
1979. Contract EY-76-C-13-1664. 222p. (K/UR—124). Dep. NTIS, 
PC E05/MF E05. 

Results of a reconnaissance geochemical survey of the Wich- 
ita Falls Quadrangle, Texas are reported. Field and laboratory data 
are presented for 494 groundwater and 740 stream sediment samples. 
Statistical and areal distributions of uranium and possible uranium- 
related variables are displayed. A generalized geologic map of the 
survey area is provided, and pertinent geologic factors which may 
be of significance in evaluating the potential for uranium mineraliza- 
tion are briefly discussed. The groundwater data indicate a promis- 
ing trend for potential uranium mineralization extending from west 
central Baylor County through Knox and Haskell Counties to the 
southwest corner of the quadrangle. The main aquifer is the Permian 
Clear Fork Group. Related elements may indicate association of 
uranium with low-grade copper mineralization and possibly with oil- 
field fluids. Another promising area is in southern Foard County. 
The waters are produced from the El] Reno Group and Seymour 
Formation. Associated elements reflect evaporite deposits. Stream 
sediment data indicate a promising area for ible uranium miner- 
alization to be in the north central part of the quadrangle, north of 
the Wichita River in Baylor, Wilbarger, Wichita, and Foard Coun- 
ties. High uranium and thorium values are scattered throughout the 
area. The associated elements indicate residual or heavy minerals. 
Another promising area is in the northwest corner of the quadrangle, 
which appears to be an extension of the north central area. 


45968 (GJBX—94(79)) Hartford 1° x 2° NTMS area, Connecti- 
cut, New Jersey, and New York; data release. Jones, P.L. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). May 1979. Contract EY-76-C-13-1664. 386 p. (DPST—79-146- 
7). Dep. NTIS, PC E07/MF E07. 

This Data Release presents preliminary results of ground 
water, stream sediment, and stream water reconnaissance in the 
National Topographic Map Series (NTMS) Hartford 1° x 2° quad- 
rangle. Stream sediment and stream water samples were collected 
from small streams at 748 sites for a nominal density of one site per 
26 square kilometers (10 square miles) in rural areas. Ground water 
samples were collected at 955 sites for a nominal density of one site 
per 15 square kilometers (6 square miles). Neutron activation analysis 
results are given for uranium and 16 other elements in sediments, and 
for uranium and 8 other elements in ground water and surface water. 
Field measurements and observations are reported for each site. 
Analytical data and field measurements are presented in tables and 
maps. Statistical summaries of data and a brief description of results 
are given. A generalized geologic map and a summary of the 
geology of the area are included. 


45969 (LA—7349-MS) Results of elemental analyses of water 
and waterborne sediment samples from the Fairbanks NTMS quadran- 
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gle, Alaska. Sharp, R.R. Jr.; Aamodt, P.L; Hill, D.E. (Los Alamos 
Scientific Lab., NM (USA)). Apr 1979. Contract W-7405-ENG-36. 
279p. Dep. NTIS, PC A13/MF AO. 

During the late spring and then again in late summer, 1977, 
lake and stream water and bottom sediment samples were collected 
at a nominal density of one location every 16 km? from throughout 
the approximate 16,500-km? area of the Fairbanks NTMS quadran- 
gle, Alaska. These samples were collected using standard procedures 
by investigators from the University of Alaska, Fairbanks, as part of 
a special Hydrogeochemical and Stream Sediment Reconnaissance 
(HSSR) study to identify variance in total uranium contents related 
to natural factors such as seasonal changes, source types, and geolog- 
ic/geographic environments. Histograms and statistical summaries of 
total uranium in a number of sample eed presented herein 
indicate that water samples collected in late summer have a mean 
uranium content that is slightly higher than the mean for waters 
collected in the spring. Dilution and/or evaporative concentration 
are possible causes for this difference. Sediment samples collected 
from streams and springs have a slightly higher mean uranium 
content than those collected from lakes, and this is consistent with 
HSSR data from other Alaskan areas. The Alaskan investigators will 
complete a detailed analysis of variance study of these data in the 
near future and a second open-file report will be forthcoming upon 
its completion. 


45970 (PB—288624) Resource and radioactivity survey in South 
Victoria Land. Field report, 1976-77 season. Zeller, E.J.; Dreschhoff, 
G.; Crisler, K.; Tessensohn, F. (Kansas Univ., Lawrence (USA). 
Dept. of Geology). 1977. 38p. NTIS PC A03/MF AO1. 

A agg survey was made of the radioactivity of ex- 
posed rocks in the Dry Valleys in order to evaluate the uranium 
resource potential of the ice free outcrops. The geology of the study 
area, counting apparatus, flight operations, counter calibration, re- 
sults, other potential resources, a €-130 flight test, and glaciological 
applications of gamma-ray spectrometry are described. 


45971 (GJBX—88(79)(Vol.2)Ft.Stockton) NURE aerial gamma- 
ray and magnetic survey: Big Bend Area, Fort Stock- 
ton MH-13-6 Quadrangle. (LKB Resources, Inc., Huntingdon 
Valley, PA (USA)). Feb 1979. 208p. Dep. NTIS, PC A10/MF AOI. 

Flight line profile data and statistical analysis results from the 
NURE aerial gamma-ray and magnetic reconnaissance survey of the 
Fort Stockton, Texas area are presented. (LK) 


MINING 


REFER ALSO TO CITATION(S) 46008 


FEED PROCESSING 


REFER ALSO TO CITATION(S) 46163 


ENRICHMENT 


45972 Developments in uranium enrichment. Volume 73. Bene- 
dict, M. (ed.). New York, NY; American Institute of Chemical 
Engineers (1977). 94p. (CONF-761109—P1). 

From 69. annual meeting of the AICHE; Chicago, IL, USA 
(28 Nov 1976). 

Uranium isotope separation technology is reviewed in 14 
papers. The status of projects in various countries is reported. 
Separate abstracts were prepared for 12 papers. Two papers were 
previously abstracted for the data base. 


45973 United States uranium enrichment policies. Roberts, R.W. 
(Nuclear Energy Research and Devlopment Administration, Wash- 
ington, DC). AIChE Symp. Ser.; 73: No. 169, 1-4(1977). (CONF- 
761109—P1). 

From 69. annual meeting of the AICHE; Chicago, IL, USA 
(28 Nov 1976). 

ERDA’s uranium enrichment program policies governing the 
manner in which ERDA’'s enrichment complex is being operated and 
expanded to meet customer requirements for separative work, re- 
search and development activities directed at providing technology 
alternatives for future enrichment capacity, and estabiishing the 
framework for additional domestic uranium enrichment capacity to 
meet the domestic and foreign nuclear industry's growing demand 
for enrichment services are considered. The ERDA enrichment 
complex consists of three gaseous diffusion plants located in Oak 
Ridge, Tennessee; Paducah, Kentucky; and Portsmouth, Ohio. 
Today, these plants provide uranium enrichment services for com- 
mercial nuclear power generation. These enrichment services are 
provided under contracts between the Government and the utility 
customers. ERDA’s program involves a major pilot plant cascade, 
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and pursues an advanced isotope separation technique for the late 
1980's. That the United States must develop additional domestic 
uranium enrichment capacity is discussed. 


45974 Status report on uranium enrichment associates. Langley, 
R.A. Jr.; O'Donnell, A.J.; Garrett, G.A. (Bechtel Power Corp., San 
Francisco, CA). AIChE Symp. Ser.; 73: No. 169, 5-11(1977). (CONF- 
761109—P1). 

From 69. annual meeting of the AICHE; Chicago, IL, USA 
(28 Nov 1976). 

Uranium Enrichment Associates (UEA) had as its priority 
project financing, an approach in which the total project is financial- 
ly self-liquidating. UEA worked with financial institutions to define 
the combination of assurances and guarantees required by lenders in 
order to provide the —- debt funding. UEA’s assets against 
which the debt liability for the plant would be balanced would be 
the facilities under construction and the equipment on order. On the 
customer side, there was major concern on the part of the utilities of 
whether private industry would be able to complete and operate the 
plant owing to many of the same possibilities which concerned 
financial institutions. The disparity between the conditions under 
which financing could be obtained and the terms acceptable to 
utilities was a significant element in EUA's choice of process to use 
for its enrichment plants. UEA’s technical staff then began to paral- 
lel conceptual designs of gaseous diffusion and pas cenrifuge plants. 
UEA negotiated with ERDA on the terms of a Cooperative Ar- 
rangement, within the provisions of the NFAA, providing the mini- 
mum conditions necessary to obtain financing and contracts with 
utilities for enrichment sources. The UEA plant has several features 
different from the ERDA plants. The UEA plant used only two 
basic stage sizes. The UEA design employed four main process 
buildings. The partners in UEA have mutually agreed to follow the 
private uranium enrichment project to a logical conclusion. 6 fig- 
ures. 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 47632 


45975 (ORNL/ENG/TM—17) Gas Centrifuge Enrichment 
Plant seismic time history development. Aramayo, G.A.; Carley, T.G. 
(Oak Ridge National Lab., TN (USA)). Jul 1979. Contract W-7405- 
ENG-26. 71p. Dep. NTIS, PC A04/MF AO1. 

The objective of this study is to generate a number of 
artificial-spectrum consistent-time histories for use in the seismic 
analysis of the Gas Centrifuge Enrichment Plant (GCEP) service 
modules (SM). The method used in the generation of the artificial 
time histories presented in this report makes use of the fast Fourier 
transform (FFT) algorithm to modify the Fourier frequency spec- 
trum of a recorded accelerogram. The response spectrum of the 
generated accelerogram is consistent with the spectrum specification 
given by USAEC Regulatory Guide 1.60. Five statistically inde- 
pendent time histories have been developed. These accelerograms 
are based on recorded West Coast accelerations that meet specific 
requirements associated with the location of the recording station 
with regard to the epicenter. The acceleration time history, Fourier 
and response spectras, and integrated velocity and displacement 
records are presented. 


45976 (ORO-EP—111-P1) Socioeconomic effects of the DOE 
Gas Centrifuge Enrichment Plant. Volume 1: methodology and analy- 
sis. (Battelle Columbus Labs., OH (USA)). 15 May 1979. 187p. Dep. 
NTIS, PC A09/MFAO1. 

The socioeconomic effects of the Gas Centrifuge Enrichment 
Plant being built in Portsmouth, Ohio were studied. Chapters are 
devoted to labor force, housing, population changes, economic 
impact, method for analysis of services, analysis of service impacts, 
schools, and local government finance. (LK) 


45977 (ORO-EP—111-P2) Socioeconomic effects of the DOE 
Gas Centrifuge Enrichment Plant. Volume 2: appendices. (Battelle 
Columbus Labs., OH (USA)). 15 May 1979. 500p. Dep. NTIS, PC 
A21/MF AOl. 

Volume 2 contains 18 appendices: schools; fire protection; 
law enforcement; water and sewer systems; solid waste; health care; 
transportation; recreation; labor force; economic effects; finance; 
school finance; bibliography; contacts; project methodology; service 
impacts; reference tables; and response to comments. 


45978 Separation parameters of gas centrifuges. May, W.G. 
(Exxox Nuclear Co., Inc., Ballston Spa, NY). AIChE Symp. Ser.; 73: 
No. 169, 30-38(1977). (CONF-761109—P1). 

From 69. annual meeting of the AICHE; Chicago, IL, USA 
(28 Nov 1976). 

Early work on development of the gas centrifuge for separa- 
tion of uranium isotopes has recently been reviewed. Several con- 
figurations were investigated. The preferred configuration eventual- 
ly turned out to be a countercurrent centrifuge. In this form, an 
internal circulation is set up, and as a consequence, light isotope 
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concentrates at one end of the centrifuge, heavy isotope at the other. 
In many ways the effect resembles the separation obtained in packed 
columns in the chemical and petroleum industries. It is the purpose 
of this paper to develop this analogy between countercurrent gas 
centrifuges and packed towers and to illustrate its usefulness in 
understanding the separation process in the centrifuge. 8 figures. 


LASER EXCITATION 


45979 Interaction of a CO. laser beam with a supersonic SF, jet 
expanding into vacuum. Beterov, I.M.; Brzhazovskii, Y.V.; Vostri- 
kov, A.A.; Gaiskii, N.V.; Rebrov, A.K.; Semyachkin, B.E.; Chebo- 
taev, V.P. (Institute of Thermal Physics, Siberian Branch, Academy 
of Sciences of the USSR, Novosibirsk). Sov. Tech. Phys. Lett. (Engl. 
Transl.); 4: No. 12, 585-586(Dec 1978). 

The first results are reported of the interaction of a laser beam 
the gas flow and molecular beam formation and also a change in the 
sulfur fluoride absorption spectrum. 


45980 Effect of a laser on gaseous diffusion. Karlov, N.V.; 
Petrov, Y.N.; Prokhorov, A.M.; Fedorov, I.V. (P. N. Lebedev 
Physics Institute, Academy of Sciences of the USSR, Moscow). Sov. 
Phys. - Tech. Phys. (Engl. Transi.); 23: No. 11, 1337-1340(Nov 1978). 

A new method is proposed for the laser separation of isotopic 
and other mixtures of molecular gases. The diffusion process induced 
by a laser beam in a mixture which contains a resonance-absorption 
gas is different from ordinary thermal diffusion. Experiments with a 
CO, laser and the mixtures 'BChk+"'BCh,BCls+He, and 
BCls+Ne2 are described. An enrichment of 7% in the isotopic 
mixtures and 60% in the other mixtures is achieved. 


45981 Progress in laser enrichment at Los Alamos. Jensen, R.J.; 
Robinson, C.P. (Los Alamos Scientific Lab., NM). AJChE Symp. 
Ser.; 73: No. 169, 76-82(1977). (CONF-761109—P1). 

From 69. annual meeting of the AICHE; Chicago, IL, USA 
(28 Nov 1976). 

The supersonic expansion of bulk gas samples to obtain mo- 
lecular spectroscopic data at low vibrational and rotational tempera- 
tures that allow detailed resolution of the infrared absorption fea- 
tures of isotopic molecules *°UFe and ***UF¢ is discussed. In the 
molecular approach to laser isotope separation, one of the processes 
investigated was the two-step dissociation of molecules by first 
selectively exciting a bound state through an isotopically shifted 
optical transition and then photolyzing the excited state. Much 
physical understanding of the structure of molecules and their spec- 
troscopic properties can be deduced from the application of contin- 
uum expansion cooling, especially when used in conjunction with 
high resolution tunable lasers. 16 figures. 


FUELS PRODUCTION AND PROPERTIES 


45982 (HEDL-SA—1699-FP) High speed inspection of ceramic 
fuels. McLemore, D.R. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Mar 1979. Contract EY-76-C-14-2170. 32p. 
(CONF-790420—13). Dep. NTIS, PC A03/MF AO1. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

A fuel pellet inspection system is under development and 
evaluation for use in the High Performance Fuel Laboratory 
(HPFL) at Richland, Washington. A major operation in this process 
is the gaging of fuel pellets for dimensions (length and diameter), 
surface flaws and weight. The system is modularly designed to 
simplify maintenance operations thereby reducing personnel expo- 
sure. The inspection system is divided into two parts: mechanical 
and electronic. The mechanical poriion consists of a pellet handling 
system; inspection stations for measuring length, diameter, weight 
and surface flaws; and a glovebox-like containment which isolates 
Special Nuclear Material (SNM) from the surrounding environment. 
The electronic portion is a dedicated minicomputer for process 
control and a supervisory computer system which will be located in 
a centralized control center and be shared with other development 
activities in the HPFL. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 45994, 46015, 46022, 46787, 
47102, 47137, 47178 


45983 Method for improving the extraction properties of a tribu- 
tyl phosphate solution. Martin, E.C.; Bruns, L.E. (to Department of 
Energy, Washington, DC (USA)). Canadian Patent 1,034,769/A/. 18 
Jul 1978. 10p. 

Improvements to the Purex process are described, comprising 
contacting tributyl phosphate solution containing degradation prod- 
ucts with a solution of diazomethane whereby the degradation 
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products of tributyl phosphate are esterified to triesters having 
improved extraction properties. Thus a method has been developed 
which is relatively inexpensive, free from interfering by-products 
and side reactions and by which the extraction system is restored to 
almost its original efficiency. In addition, by this method, expensive 
cleanup procedures are eliminated and the use-life of the extraction 
solution is greatly prolonged. 


45984 Process for recovering actinide values. Horwitz, E.P.; 
Mason, G.W. (to Dept. of Energy). US Patent Application 928,026. 
25 Jul 1978. 10p. 

This invention related to a process for recovery actinide 
values. It related to a process for treating waste carbonate solutions 
which had been used to scrub actinides and other values and organic 
radiolytic and hydrolytic degradation products from neutral organo- 
phosphorus compounds which had been used as extractants in nucle- 
ar fuel reprocessing cycles in order to recover the actinide values. It 
was found that by extracting the radiolytic and hydrolytic degrada- 
tion products away from the scrub solution, it became relatively easy 
to recover the actinide values from the waste solution for further 
processing or storage. Thus the sodium carbonate scrub waste solu- 
tion was made acidic with mineral acid to form a feed solution. The 
feed solution was then contacted with a water immiscible highly 
polar organic extractant which selectively contracted the radiolytic 
and hydrolytic degradation products away from the feed solution 
while the actinide values remain in the feed solution, and separated 
feed solution from the organic extractant. The actinide values were 
readily recoverable by evaporating the water from the solution for 
processing or shortage or the solution may be recycled back into the 
high-level waste process stream. 1 figure, 2 tables. 


45985 Review of materials of construction in nuclear fuel repro- 
cessing and in radioactive waste treatment. Slansky, C.M. (Allied 
Chemical Corp., Idaho Falls, ID). pp 10p, Paper 78 of Corrosion/77. 
The International Corrosion Forum devoted exclusively to the pro- 
tection and performance of materials. Houston, TX; National Associ- 
ation of Corrosion Engineers (1977). 

From Corrosion/77 NACE meeting; San Francisco, CA, 
USA (14 Mar 1977). 

This paper presents a brief description of the development of 
fuel reprocessing and waste management with reférence to the 
choice of metals and alloys used in the construction of the various 
plants. Recovery processes in use employ aqueous technology, i.e., 
the fuels are dissolved in mineral acids and the uranium and plutoni- 
um separated from each other and from fission products by a solvent 
extraction separation process using tributyl phosphate (TBP) as a 
selective solvent. The Purax process is used to recover irradiated 
LWR fuel and utilizes 30% TBP. 12 references. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 46005, 47180 


45986 (PB—286864) Transportation of radioactive material in 
Pennsylvania. Report for October 1976-September 1977. (Pennsylva- 
nia Dept. of Environmental Resources, Harrisburg (USA)). Jul 1978. 
Contract AT(49-24)-0371. 200p. 

Under contract with the Nuclear Regulatory Commission and 
the U.S. Department of Transportation, the Commonwealth of 
Pennsylvania engaged in a cooperative program for the surveillance 
of radioactive materials in transport in the State and performed 
mutually agreed upon inspection and data collection functions. The 
principal objectives of the program were: (1) Obtain data on the 
physical condition of the packages of radioactive materials; (2) 
Gather factual information and data concerning radiation levels in 
the transportation environment due to the presence of packages of 
radioactive materials; (3) Determine doses received by workers and 
others as a result of exposure to those packages; (4) Obtain informa- 
tion on the status of compliance with the packaging requirements 
and the regulations for transport of radioactive materials by shippers 
and carriers, as related to such factors as package labeling, assign- 
ment of transport indices, and maintenance of prescribed separation 
distances; and (5) Obtain data on worker compliance with instruc- 
tions for handling packages of radioactive materials. 


45987 (PB—286866) Transportation of radioactive material in 
South Carolina. Report for 31 January 1977-1 February 1978. (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office of State 
Programs). Apr 1978. Contract NRC-06-77-020. 35p. 

Under contract with the Nuclear Regulatory Commission and 
the U.S. Department of Transportation, the State of South Carolina 
entered into a program of inspection and surveillance of radioactive 
material in transport within the State and to collect data related to 
the condition of shipments, handling practices, radiation levels, and 
other pertinent data. 
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45988 (UCID—18197) Technical concept for test of geologic 
storage of spent reactor fuel in the Climax granite, Nevada Test Site. 
Ramspott, L.D.; Ballou, L.B.; Carlson, R.C.; Montan, D.N.; Butko- 
vich, T.R.; Duncan, J.E.; Patrick, W.C.; Wilder, D.G.; Brough, 
W.G.; Mayr, M.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 31 May 1979. Contract W-7405-ENG-48. 75p. 
Dep. NTIS, PC A04/MF AO1. 

The Spent Fuel Test in the Climax granite at the Nevada Test 
Site is a generic test in which spent fuel assemblies from an operating 
commercial nuclear reactor are emplaced at, and retrieved from, a 
plausible waste repository depth in a typical granite. Eleven canis- 
ters of spent fuel are emplaced in a storage drift 420 m below the 
surface along with six electrical simulator canisters. Two adjacent 
drifts contain electrical heaters which are operated so as to simulate 
the initial five years of the temperature-stress-displacement fields of a 
large repository. The site is described, and the pre-operational mea- 
surement program and characteristics of the spent fuel are given. 
Both thermal and mechanical response calculations are summarized. 
The field instrumentation and data acquisition systems are described, 
as well as the system for handling the spent fuel. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 45985, 46793 


45989 (CONF-790374—1) Radioactive waste management at a 
Liquid Metal Fast Breeder Reactor. Abrams, C.S.; Fryer, R.H.; 
Witbeck, L.C. (Argonne National Lab., IL (USA)). 1979. Contract 
W-31-109-ENG-38. 17p. Dep. NTIS, PC A02/MF AO1. 

From AECD-IAEA symposium on the on-site management 
of power reactor; Zurich, Switzerland (26 Mar 1979). 

This paper presents the radioactive waste production and 
management at a Liquid Metal Fast Breeder Reactor-II (EBR-II), 
which is operated for the US Department of Energy by the Argonne 
National Laboratory at the Idaho National Engineering Laboratory 
(INEL). Since this facility, in addition to supplying power has been 
used to demonstrate the breeder, fuel cycling, and recently oper- 
ations with defective fuel elements, various categories of waste have 
been handled safely over some 14 years of operation. Liquid wastes 
are processed such that the resulting effluent can be discharged to an 
uncontrolled area. Solid wastes up to 10,000 R/hr are packaged and 
shipped contamination-free to a disposal site or interim storage with 
exposures to personnel approximately 10 mrem. Gaseous waste 
discharges are low such as 143 Ci of noble gases in 1978 and do not 
have a significant effect on the environment even with operations 
with breached fuel. 


45990 (CONF-790822—1) Heat transfer in high-level waste man- 
agement. Dickey, B.R.; Hogg, G.W. (Allied Chemical Corp., Idaho 
Falls, ID (USA). Idaho Chemical Programs - Operations Office). 
1979. Contract EY-76-C-07-1540. 42p. Dep. NTIS, PC A03/MF 
AOl. 

From 87. AICHE national meeting; Boston, MA, USA (19 
Aug 1979). 

Heat transfer in the storage of high-level liquid wastes, calcin- 
ing of radioactive wastes, and storage of solidified wastes are dis- 
cussed. Processing and storage experience at the Idaho Chemical 
Processing Plant are summarized for defense high-level wastes; heat 
transfer in power reactor high-level waste processing and storage is 
also discussed. 


WASTE PROCESSING 


45991 (CONF-790331—6) Advanced biological treatment of 
aqueous effluent from the nuclear fuel cycle. Pitt, W.W. Jr.; Hancher, 
C.W.; Patton, B.D.; Shumate, S.E. II. (Oak Ridge National Lab., TN 
(USA)). 1979. Contract W-7405-ENG-26. 53p. Dep. NTIS, PC A04/ 
MF AO1. 

From Waste management seminar; Oak Ridge, TN, USA (6 
Mar 1979). 

Many of the processing steps in the nuclear fuel cycle gener- 
ate aqueous effluent streams bearing contaminants that can, because 
of their chemical or radiological properties, pose an environmental 
hazard. Concentration of such contaminants must be reduced to 
acceptable levels before the streams can be discharged to the envi- 
ronment. Two classes of contaminants, nitrates and heavy metals, are 
addressed in this study. Specific techniques aimed at the removal of 
nitrates and radioactive heavy metals by biological processes are 
being developed, tested, and demonstrated. Although cost compari- 
sons between biological processes and current treatment methods are 
presented, these comparisons may be misleading because biological 
processes yield environmentally better end results which are difficult 
to price. However, a strong case is made for the use of biological 
processes for removing nitrates and heavy metals fron nuclear fuel 
cycle effluents. The estimated costs for these methods are as low as, 
or lower than, those for alternate processes. In addition, the resulting 
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disposal products - nitrogen gas, CO2, and heavy metals incorporat- 
ed into microorganisms - are much more ecologically desirable than 
the end products of other waste treatment methods. 


45992 (DP-MS—79-2) US program for the immobilization of 
high-level nuclear wastes. Crandall, J.L. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). 8 Jun 1979. 
Contract EY-76-C-09-0001. 25p. (CONF-790602—69). Dep. NTIS, 
PC A02/MF AOl. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

A program has been developed for long-term management of 
high-level nuclear waste. The Savannah River Operations Office of 
the US Department of Energy is acting as the lead office for this 
program with technical advice from the E.I. du Pont de Nemours 
and Company. The purpose of the long-term program is to immobi- 
lize the DOE high-level waste in forms that act as highly efficient 
barriers against radionuclide release to the disposal site and to 
provide technology for similar treatment of commercial high-level 
waste in case reprocessing of commercial nuclear fuels is ever 
resumed. Descriptions of existing DOE and commercial wastes, 
program strategy, program expenditures, development of waste 
forms, evaluation and selection of waste forms, regulatory aspects of 
waste form selection, project schedules, and cost estimates for immo- 
bilization facilities are discussed. 


45993 (DP-MS—79-32) Vitrification of nuclear wastes with low 
heat generation. Tennant, M.H.; Murphree, B.E. (Du Pont de Ne- 
mours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1979. Contract EY-76-C-09-0001. 27p. (CONF-790822—2). Dep. 
NTIS, PC A03/MF AO1. 

From 87. AICHE national meeting; Boston, MA, USA (19 
Aug 1979). 

Analysis of thermal processes in the glass melter and storage 
container are given for vitrification of defense waste. 


45994 (ICP—1180) Study of bidentate compounds for separation 
of actinides from commercial LWR reprocessing wastes. Mclsaac, 
L.D.; Baker, J.D.; Krupa, J.F.; LaPointe, R.E.; Meikrantz, D.H.; 
Schroeder, N.C. (Idaho National Engineering Lab., Idaho Falls 
(USA)). May 1979. Contract EY-76-C-07-1540. 112p. Dep. NTIS, 
PC A06/MF AOl1. 
Dihexyl-N,N-diethylcarbamylmethylenephosphonate 

(DHDECMP) was used as an extractant for actinides out of com- 
mercial LWR reprocessing wastes. Methods of pce the com- 
pound were developed and physical properties of the purified mate- 
rial obtained. Batch extraction studies show DHDECMP extracts 
trivalent and higher valent actinides from moderately concentrated 
nitric acid solutions. Work on synthetic LWR waste solutions 
showed actinides and lanthanides partition from the fission product 
matrix. A mixer—settler run on actual LWR waste reduced Pu and 
Am levels to 279 and 10.8 ng/mL, respectively. When coupled with 
Purex extractions, this represents a combined removal of greater 
than 99.99% of the Pu and greater than 99.9% of the Am initially 
present. 


45995 (RHO-SA—89) Vitrification of Hanford radioactive de- 

fense wastes. Kupfer, M.J. (Atomics International Div., Richland, 

WA (USA). Rockwell Hanford Operations). May 1979. Contract 

Se i 18p. (CONF-790420—17). Dep. NTIS, PC A02/ 
F AOl. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Hanford defense waste sludges and residual liquids are effec- 
tively immobilized by conversion to borosilicate glasses. The effects 
of composition on various properties such as chemical durability, 
viscosity, and devitrification are discussed. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 45992, 46007, 46679, 47359, 
47518, 47550 


45996 (CONF-790711—2) Waste disposal by shale fracturing at 
ORNL. Weeren, H.O. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 10p. Dep. NTIS, PC A02/MF AOI. 
From International symposium on underground disposal of 
radioactive wastes; Otaniemi, Finland (2 Jul 1979). 
he shale fracturing process is a method of waste disposal 
currently in use at Oak Ridge National Laboratory for the perma- 
nent disposal of certain locally generated radioactive waste solu- 
tions. In this process, the waste solution is mixed with a solids blend 
of cement and other additives; the resulting grout is then injected 
into an impermeable shale formation at a depth of 200 to 300 m. The 
grout sets a few hours after completion of the injection, fixing the 
radioactive waste in the shale formation. The operational experience 
with this process since 1966 and the monitoring techniques that have 
been developed are discussed. A description of a new facility being 
built and the preliminary-site proof test that was required are given. 


NUCLEAR FUELS 4823 


45997 (LA—7780-PR) Laboratory studies of radionuclide distri- 
butions between selected groundwaters and geologic media. Progress 
report, January 1—March 31, 1979. Aguilar, R.D.; Bayhurst, B.P.; 
Bentley, G.E. (Los Alamos Scientific Lab., NM (USA)). May 1979. 
Contract W-7405-ENG-36. 65p. Dep. NTIS, PC A04/MF AOl1. 

The Los Alamos Scientific Laboratory contribution to the 
Waste Isolation Safety Assessment Program, Task 4, for the second 
quarter of FY-79 involved plutonium, americium, and uranium (VI) 
batch sorption studies on argillite, is presented. The behavior of 
plutonium and americium in — solutions at pH = 8 with 
respect to container sorption, filtering, and centrifuging was also 
investigated. Studies of the variability of the sorption behavior for 
tuff were completed. Migration rate studies on crushed and fractured 
materials were initiated. The development of the systems for per- 
forming controlled atmosphere measurements has been completed. 
Additional chemical analysis has been performed, as were some 
studies related to microautoradiography. Additional cation exchange 
capacity and ethylene glycol surface area measurements have also 
been made. 


45998 (NUREG/CR—0667) Properties of radioactive wastes 
and waste containers. Progress report No. 9, April—June 1978. Co- 
lombo, P.; Meilson,, R.M. Jr. (Brookhaven National Lab., Upton, 
NY (USA)). Oct 1978. Contract EY-76-C-02-0016. 57p. (BNL- 
NUREG—50966). Dep. NTIS, PC A04/MF AO1. 

The diffusional mass transport models being used for leach 
data analysis to predict long-term releases from full scale waste 
packages are described. These include both semi-infinite and finite 
models. The semi-infinite model provides a simple solution to the 
diffusion equation but is conservative in nature and tends to overpre- 
dict the projected releases. A modification to this model is described 
to take into account initial short-term effects. Sample depletion 
limitations of the semi-infinite model are considered. The finite 
model is more accurate and takes into account sample depletion, 
however, it is more complicated and difficult to apply. The effect of 
the number of summation terms used in this model on the predicted 
release was studied. The finite model is susceptible to underpredic- 
tion for low effective diffusivities and/or short times if an insufficient 
number of summation terms is employed. Leaching data obtained for 
boric acid waste-bitumen waste forms in distilled water and ground- 
water are presented. The release of boric acid was approximately 
linear with time and independent of the leachant employed. Based on 
an approximately linear rate of release for 114 days of leaching, an 
average cumulative fraction boric acid release rate x (V/S) of 1.47 x 
10-* cm/day was determined {(V/S) = 1.04 cm]. 


45999 (RHO-BWI-LD—14) Review of nuclear waste isolation. 
Richard, B.H. (ed.). (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Jun 1978. Contract EY-77- 
C-06-1030. 41p. Dep. NTIS, PC A03/MF AO1. 

On Jun 22 and 23, 1978, Rockwell Hanford Operations assem- 
bled a committee of their personnel, subcontractors, and representa- 
tives of other waste isolation programs for a review of nuclear waste 
isolation. Appendix A lists the participants and their affiliations; 
Appendix B indicates the agenda. The purpose of the review was to 
gather experts in the areas pertaining to isolation of nuclear waste to 
discuss three basic issues that must be addressed in isolation studies. 
These were: the paths of transport to the biosphere; the barriers 
needed for containment; and the isolation time necessary for each 
radioactive isotope. In that these issues are media dependent, the 
basalt medium was emphasized. Conclusions of the review are 
described. 


46000 (SAND—78-2211) Nuclear waste disposal in subseabed 
geologic formatons: the Seabed Program. Anderson, D.R. 
(Sandia Labs., Albuquerque, NM (USA)). May 1979. Contract EY- 
76-C-04-0789. 39p. Dep. NTIS, PC A03/MF AO1. 

The goal of the Seabed Disposal Program is to assess the 
technical and environmental feasibility of using geologic formations 
under the sea floor for the disposal of processed high-level radioac- 
tive wastes or repackaged spent reactor fuel. Studies are focused on 
the abyssal hill regions of the sea floors in the middle of tectonic 
plates and under massive surface current gyres. The red-clay sedi- 
ments here are from 50 to 100 meters thick, are continuously 
depositional (without periods of erosion), and have been geologically 
and climatologically stable for millions of years. Mineral deposits 
and biological activity are minimal, and bottom currents are weak 
and variable. Five years of research have revealed no technological 
reason why nuclear waste disposal in these areas would be impracti- 
cal. However, scientific assessment is not complete. Also, legal 
political, and sociological factors may well become the governing 
elements in such use of international waters. These factors are being 
examined as part of the work of the Seabed Working Group, an 
international adjunct of the Seabed Program, with members from 
France, England, Japan, Canada, and the United States. 


46001 (SAND—79-0264(Vol.1)) Seismic reflection data report: 
Waste Isolation Pilot Plant (WIPP) site, Southeastern New Mexico. 
Hern, J.L.; Powers, D.W.; Barrows, L.J. (Sandia Labs., Albuquer- 
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ue, NM (USA); Long (G.J.) and Associates, Inc., Houston, TX 
(USA)). Dec 1978. Contract EY-76-C-04-0789. 3lp. Dep. NTIS, PC 
A03/MF AOl1. 
Three seismic reflection (Vibroseis) surveys conducted from 
1976 through 1978 by Sandia Laboratories to support investigations 
for the Waste Isolation Pilot Plant (WIPP) are described. Volume I 
describes the purpose, field parameters, and data processing param- 
eters. Volume II contains uninterpreted processed lines and shot- 
point ~~ Data interpretations will be the subject of the subsequent 
reports. The data collected during these three surveys total 77 line 
miles; 72 line miles of this are on or very near the WIPP site. The 
first of the surveys (1976 SAN) covered 25 line miles and was 
conducted similarly to previous petroleum industry surveys in the 
area. 1976 SAN supplemented existing petroleum industry data. The 
two subsequent surveys (1977 X and 1978 Y) used shorter geophone 
spacings (110’), higher signal frequencies (up to 100 Hz), and higher 
data sampling rates (2 ms.) to better define the shallow zone (less 
than 4000’) of primary interest. 1977 X contained 47 line miles on or 
near the WIPP site and over several structural features northwest of 
the site. 1978 Y contains 5 line miles over a one square mile area near 
the center of the WIPP site. These data show increasing discrimina- 
tion of shallow reflectors as data collection parameters were modi- 
fied. Data tables of recording and processing parameters are includ- 
ed. A fourth Vibroseis survey was conducted at the WIPP site in 
1978 by Grant Geophysical Company for Bechtel; the data are not in 
final form and are not included. Petroleum industry data and an 
inconclusive weight-drop survey, conducted in 1976, are also not 
included in this report. 


46002 (SAND—79-0264(Vol.2)) Seismic reflection data report: 
Waste Isolation Pilot Plant (WIPP) site, Southeastern New Mexico. 
Hern, J.L.; Powers, D.W.; Barrows, L.J. (Sandia Labs., Albuquer- 
que, NM (USA); Long (G.J.) and Associates, Inc., Houston, TX 
(USA)). Dec 1978. Contract EY-76-C-04-0789. 3 + mapsp. Dep. 
NTIS, PC A99/MF AO1. 

Volume II contains uninterpreted processed lines and shot- 
point maps from three seismic reflection surveys conducted from 
1976 through 1978 by Sandia Laboratories to support investigations 
for the Waste Isolation Pilot Plant. Data interpretations will be the 
subject of subsequent reports. (LK) 


46003 (UCID—18207) Calculation of the 5kW full scale heater 
test at Stripa with temperature dependent thermal conductivity and 
expansion coefficient. Butkovich, T.R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jun 1979. Contract W-7405- 
ENG-48. 16p. Dep. NTIS, PC A02/MF AO1. 

The ADINA finite element code was used to make thermo- 
elastic calculations of the 5kW full scale heater test at Stripa, 
Sweden. The purpose for doing these calculations was two-fold. 
First, to see if we could reproduce the results reported by LBL, 
using the same input parameters, and second, to determine how 
temperature dependent thermal conductivity and/or expansion coef- 
ficients affect the results. LBL used the SAP IV finite element code, 
and their report shows comparison of various data taken at Stripa 
with their calculational results. The temperature measurements at 
different distances at 65 days after start-up, and the stress measure- 
ments at a point (1.6 m) from the heater agree quite well with their 
calculational results. However, relative displacements in the heater 
midplane shows differences of about a factor of 3-4 between mea- 
surement and calculation, with the calculation predicting larger 
relative displacements. The ADINA calculations were run with 
axially symmetric geometry. The LBL results were also produced 
with an axially symmetric thermal-elastic calculation. The ADINA 
calculation essentially reproduced the LBL calculation results with 
both results showing much greater displacements than were meas- 
ured. 


46004 (UCRL—15018) Retrievable storage concept designs. 
Final report. Nickell, R.E. (Pacific Technology, Del Mar, CA 
(USA)). 1 Mar 1979. Contract W-7405-ENG-48. 27p. Dep. NTIS, 
PC A03/MF AOl. 

Three tasks related to the reference design of retrievable 
storage canisters for radioactive waste have been completed. The 
three tasks consist of the reference design itself, the definition of 
failure modes most appropriate for structural integrity determina- 
tions for the reference canister, and the development of a failure 
methodology for the structural integrity of the containers. The 
reference design is a sealed storage canister concept based upon the 
waste isolation pilot plant (WIPP) design, with slight modifications. 
The modifications consist of an alternate lifting yoke arrangement 
for the top head and a revised bottom head design for absorption of 
impact energy. Welded closures provide the seal at each end. Over- 
packing is considered as a possibility, but is not included in the 
preliminary reference design. The four failure modes that are 
deemed the most appropriate for the design of the reference canister 
are: (i) a loss of functional capability; (ii) ductile rupture of the 
canister; (iii) buckling of the structural members; and (iv) stress 
corrosion cracking. Failure scenarios are provided for each of the 
relevant failure modes. In addition, a failure methodology based 
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upon the distribution of demand and the distribution of capacity for 
the structural members, with respect to each failure mode, is prof- 
fered. 


46005 (UCRL—15025) Retrieval system for emplaced spent un- 
reprocessed fuel (SURF) in salt bed depository. Baseline concept 
criteria specifications and mechanical failure probabilities. Hudson, 
E.E.; McCleery, J.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). May 1979. Contract W-7405-ENG-48. 189p. 
Dep. NTIS, PC A09/MF AO1. 

One of the integral elements of the Nuclear Waste Manage- 
ment Program is the material handling task of retrieving Canisters 
containing spent unreprocessed fuel from their emplacement in a 
deep geologic salt bed Depository. A study of the retrieval concept 
data base predicated this report. In this report, alternative concepts 
for the tasks are illustrated and critiqued, a baseline concept in 
scenario form is derived and basic retrieval subsystem specifications 
are presented with cyclic failure probabilities predicted. The report 
is based on the following assumptions: (a) during retrieval, a tempo- 
rary radiation seal is placed over each Canister emplacement; (b) a 
sleeve, surrounding the Canister, was initially installed during the 
original emplacement; (c) the emplacement room's physical and 
environmental conditions established in this report are maintained 
while the task is performed. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 45997, 47396, 47397, 47399, 
47400, 47407, 47451, 47457, 47459, 47518 


46006 (PNL—2872) Waste isolation safety assessment program. 
Controlled sample program publication number 2: interlaboratory com- 
parison of batch Kd values. Relyea, J.F.; Serne, R.J. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jun 1979. Contract EY-76- 
C-06-1830. 33p. Dep. NTIS, PC A03/MF AO1. 

Objectives were to: (1) ascertain whether different experi- 
menters obtain the same results for the adsorption of Cs, Sr and Pu 
using common rocks, standard solutions and a prescribed method; 
and (2) compare the results obtained by individual laboratories using 
different experimental methodologies and resolve any differences 
found or determine what conversions can be made to compare 
results from one method with another. Results from Objective 1 
indicate that several parameters that were uncontrolled may have 
affected results. The uncontrolled parameters were: (1) method of 
tracer addition to solution, (2) solution to rock ratio, (3) initial tracer 
concentration in influent solution, (4) particle size distribution, (5) 
solid—solution separation method, (6) sample containers, and (7) 
temperature. Observed Kds for Cs and Sr in brine showed agree- 
ment among laboratories for both limestone and basalt rock samples. 
Comparable results were also found for Sr and Cs in the basalt 
groundwater. Results for Kd(Cs) in the limestone groundwater 
varied over three orders of magnitude, and Kd(Sr) varied by one 
order of magnitude in the limestone system. Observed Kd values for 
Pu typically varied by two to three orders of magnitude in all 
systems studied. Adsorption of Pu by container walls and by colloi- 
dal particles caused much of the variation in Kd(Pu). Direct mea- 
surement of Pu adsorbed by the rock (rather than measured by the 
difference between influent and effluent activities) also failed to 
reduce the Kd(Pu) variability. 


46007 (UCRL—15022) Analysis of the REPFLO hydraulic 
model NMA L12. Holland, D.H.; Wilson, R.N. (New Millennium 
Associates, Santa Barbara, CA (USA)). Nov 1978. Contract W-7405- 
ENG-48. 72p. Dep. NTIS, PC A04/MF AO1. 

In the REPFILO model, network equations are used to ana- 
lyze the hydraulic flow in an underground radwaste repository 
network. A test problem is used to illustrate the REPFLO formula- 
tion. REPFLO includes a hydraulics section and a waste-migration 
section. (DLC) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 45986, 45987, 45998, 46785, 
47520, 47521 


46008 (PB—286106) Personal alpha alarm. Open file report. 

Lindsay, D.B.; Cohen, M.L. (Little (Arthur D.), Inc., Cambridge, 

a a! 31 Mar 1978. Contract H0232048. 87p. NTIS PC A05/ 
AOl. 

A new concept was proposed for a personal warning device 
for use by miners who may be exposed to health hazards from 
inhalation of alpha emitting radionuclides, especially radon-222 and 
its short-lived daughters. Two successive prototype models of the 
proposed instrument were designed, fabricated and tested. The per- 
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sonal alpha alarm, in its final form, weighs less than 90 grams (3 
ounces), and can easily be mounted on a miner's safety cap. It is 
powered by electricity drawn from the cap-lamp battery, and con- 
sumes less than 100 nanoampere at 4 volts direct current. It is 
entirely passive and has no moving parts. Alpha-radiation orignating 
in the air around it is detected by a 5 sq cm area semiconductor-type 
sensor that was developed especially for this purpose. The presence 
of alpha-radiation in the air is communicated to the wearer by a 
small flashing light--a light-emitting diode--clipped to the brim of the 
safety cap. When the intensity of alpha radiation exceeds a predeter- 
mined threshold, the flashing mode changes to a continuous illumi- 
nation, thus providing an alarm signal to the wearer. Because the 
detector senses all alpha emitters in the air, including 222 Rn, it is 
not able to measure working levels accurately. For its intended 
purpose, however, which is to give a timely warning of excessive 
levels (several times the normal control level) of radon and/or radon 
daughters in an individual's air environment, the personal alpha 
alarm is expected to be a useful instrument. (Color illustrations 
reproduced in black and white) 


REGULATIONS 
REFER ALSO TO CITATION(S) 46789 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 46542, 46787, 47150 


46009 (CONF-790707—2) Uranium accountability for ATR fuel 
fabrication, a computer simulation. Nieschmidt, E.B.; Dolan, C.S.; 
Vegors, S.H. Jr.; Wagner, E.P. Jr. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07-1570. 7p. Dep. 
NTIS, PC A02/MF AOl1. 

From 20. annual meeting of the Institute of Nuclear Materials 
Management; Albuquerque, NM, USA (16 Jul 1979). 

A stochastic computer model has been designed to simulate 
the material control system used during the production of fuel plates 
for the Advanced Test Reactor. The model is designed so that 
manufacturing process and measurement parameters are fed in as 
input. Changes in the manufacturing process and measurement pro- 
cedures are easily incorporated. Individual operations in the plant 
are described by program subroutines. By using this model values for 
Inventory Difference (ID) and Limit of Error on Inventory Differ- 
ence (LEID) may be calculated for predetermined plant operating 
conditions. Furthermore the effect on ID and LEID produced by 
changing plant operating procedures and measurement technique 
may also be examined. 


46010 (CONF-790707—3) Minimum risk trigger indices. 
Tingey, F.H. (Idaho National Engineering Lab., Idaho Falls (USA)). 
1979. Contract EY-76-C-07-1570. 1lp. Dep. NTIS, PC A02/MF 
AOl. 

From 20. annual meeting of the Institute of Nuclear Materials 
Management; Albuquerque, NM, USA (16 Jul 1979). 

A viable safeguards system includes among other things the 
development and use of indices which trigger various courses of 
action. The usual limit of error calculation provides such an index. 
The classical approach is one of constructing tests which, under 
certain assumptions, make the likelihood of a false alarm small. Of 
concern also is the test's failure to indicate a loss (diversion) when in 
fact one has occurred. Since false alarms are usually costly and losses 
both costly and of extreme strategic sinificance, there remains the 
task of balancing the probability of false alarm and its consequences 
against the probability of undetected loss and its consequences. The 
application of other than classical hypothesis testing procedures are 
considered in this paper. Using various consequence models, trigger 
indices are derived which have certain optimum properties. Applica- 
tion of the techniques would enhance the material control function. 


46011 (HCP/D6010—01/3) Diversion Path Analysis handbook. 
Volume 3 (of 4 volumes). Computer Program 1. Schleter, J.C. (Nation- 
al Bureau of Standards, Washington, DC (USA). Center for Radi- 
ation Research). Nov 1978. Contract EA-77-A-01-6010. 194p. Dep. 
NTIS, PC A09/MF AO1. 

The FORTRAN IV computer program, DPA Computer 
Program 1 (DPACP-1), is used to assemble and tabulate the data for 
Specific Diversion Paths (SDPs) identified when performing a Di- 
version Path Analysis (DPA) in accord with the methodology given 
in Volume 1. The program requires 255498 bytes exclusive of the 
operating system. The data assembled and tabulated by DPACP-1 
are used by the DPA team to assist in analyzing vulnerabilities, in a 
plant’s material control and material accounting subsystems, to di- 
version of special nuclear material (SNM) by a knowledgable insid- 
er. Based on this analysis, the DPA team can identify, and propose 
to plant management, modifications to the plant's safeguards system 
that would eliminate, or reduce the severity of, the identified vulner- 
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abilities. The data are also used by plant supervision when investigat- 
ing a potential diversion. 


46012 (HCP/D6010—01/4) Diversion Path Analysis handbook. 
Volume 4 (of 4 volumes). Computer Program 2. Schleter, J.C. (Nation- 
al Bureau of Standards, Washington, DC (USA). Center for Radi- 
ation Research). Nov 1978. Contract EA-77-A-01-6010. 123p. Dep. 
NTIS, PC A06/MF AO1. 

The FORTRAN IV computer program, DPA Computer 
Program 2 (DPACP-2) is used to produce tables and statistics on 
modifications identified when performing a Diversion Path Analysi 
(DPA) in accord with the methodology given in Volume 1. The 

rogram requires 259088 bytes exclusive of the operating system. 
The data assembled and tabulated by DPACP-2 assist the DPA team 
in analyzing and evaluating modifications to the plant's —— 
system that would eliminate, or reduce the severity of, vulnerabilities 
identified by means of the DPA. These vulnerabilities relate to the 
capability of the plant's material control and material accountin 
subsystems to indicate diversion of special nuclear material (SNM) 
by a knowledgeable insider. 


46013 (LA—7801-PR) Nuclear safeguards research and develop- 
ment. Program status report, January—March 1979. Gardner, S.D. 
(ed.). (Los Alamos Scientific Lab., NM (USA)). Jun 1979. Contract 
W-7405-ENG-36. 58p. Dep. NTIS, PC A04/MF AO1. 

The status of the Nuclear Safeguards Research and Develop- 
ment program pursued by the Los Alamos Scientific Laboratory 
Safeguards Groups Q-1, Q-2, Q-3, Q-4, and Q-5 is presented. Topics 
covered include nondestructive assay technology development and 
applications, international safeguards, perimeter safeguards and sur- 
veillance, concepts and subsystems development (e.g... DYMAC 
program), integrated safeguards systems, training courses, and tech- 
nology transfer. 


46014 (LA—7859-PR) Evaluation of in-line nondestructive assay 
systems, Progress report, January 1—March 31, 1979. Bowersox, 
D.F.; Dooley, R.; Ensslin, N.; Speir, L.G.; Spirio, C.A.; Tape, J.W.; 
Walton, G.; Walton, R.B. (Los Alamos Scientific Lab., NM (USA)). 
May 1979. Contract W-7405-ENG-36. 13p. Dep. NTIS, PC A02/ 
MF AOl. 

Specified instruments for in-line nondestructive assay of proc- 
ess streams in spent nuclear fuels will be tested under realistic 
conditions for use in effective process control and materials account- 
ing. 


46015 (LA-UR—79-1802) Role of near-real-time accounting in 
international safeguards for reprocessing plants. Hakkila, E.A.; Dietz, 
R.J.; Shipley, J.P. (Los Alamos Scientific Lab., NM (USA)). 1979. 
Contract W-7405-ENG-36. 13p. (CONF-790707—5). Dep. NTIS, 
PC A02/MF AOl1. 

From 20. annual meeting of the Institute of Nuclear Materials 
Management; Albuquerque, NM, USA (16 Jul 1979). 

The effectiveness of conventional nuclear materials account- 
ing systems, both national and international, is constrained by the 
fundamental process features of high-throughput nuclear facilities 
and the economic limits of effective nuclear materials management 
consistent with production goals. Conventional accounting, grr 
mented by near-real-time accounting, may meet projected IA 
performance goals for detecting diversion in medium- and high- 
throughput reprocessing facilities projected for the late 1900's. The 
design of materials accounting systems for international safeguards in 
reprocessing plants is discussed, paying particular attention to the 
question of international verification. Specific problems in measure- 
ment techniques, data evaluation, and systems structure are identi- 
fied, and the current status of research and development efforts is 
reviewed. 


46016 (NUREG/CR—0751) Physical protection of nuclear 
facilities. Quarterly progress report, January—March 1979. Chap- 
man, L.D. (ed.). (Sandia Labs., Albuquerque, NM (USA)). Apr 1979. 
Contract EY-76-C-04-0789. 34p. (SAND—-79-0754). Dep. NTIS, PC 
A03/MF AOl1. 

Facility characterization activities during this quarter concen- 
trated on efforts to: (1) increase the level of effort provided to the 
Nuclear Regulatory Commission, Office of Nuclear Reactor Regula- 
tion (NRC/NRR) in conjunction with Los Alamos Scientific Labo- 
ratory (LASL) for the application of vital area analysis techniques to 
operating reactor facilities; and (2) to develop and apply various 
fault tree analysis procedures. A new standard version of the Set 
Equation Transformation System (SETS) code has been developed 
and installed on the CDC 7600 computer. This version of the code 
automatically performs a significant portion of the vital area analysis 
and also allows the user to analyze and manipulate much larger 
equations than did previous versions of SETS. In addition, the 
criteria and goals for a new fault tree analysis procedure, which will 
be incorporated into SETS, were also developed. Testing of the 
adversary paths (ADPATH) code continued. During these tests, 
ADPATH easily solved all of the sabotage problems which had 
been previously used to test MINDPT, as well as all of the theft 
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problems that were devised. Both insider and outsider problems 
were tested. ADPATH was also modified to allow the analyst to use 
any sequence of nodes (regardless of number) to represent a barrier. 
Such a representation can be used to model a large variety of alarm 
systems that might be specified for a barrier. Other in-house activi- 
ties included: ( further development and implementation of proto- 
type scheme and new modules for the oo Engineering and 
Analysis Data-Base; (2) data collection and testing on the Sandia 
Multiple Intergrated Laser Engagement System; (3) completion of a 
study to investigate the applicabi ity of the Fixed Site Neutralization 
Model to the Guard Tactics Simulation facility; and (4) application 
of the Safeguards Automated Facility Evaluation odology to a 
variety of facilities. 


46017 (PB—287113) Catalog of physical protection equipment. 
Book 3. Volume VII. General display components. Final 
report. Haberman, W. (Mitre + Bedford, MA (USA)). Jun 1977. 
Contract AT(49-24)-0376. 270p. NTIS PC Al2/MF AO1. 

A catalog of commercially available physical protection 
equipment has been prepared under MITRE contract AT(0-24)-0376 
for use by the U.S. Nuclear Regulatory Commission (NRC). Includ- 
ed is information on barrier structures and equipment, interior and 
exterior intrusion detection sensors, entry (access) control devices, 
surveillance and alarm assessment equipment, contraband detection 
sensors, automated response equipment, general purpose displays 
and general purpose communications, with one volume devoted to 
each of these eight areas. For each item of equipment the informa- 
tion included consists of performance, physical, cost and supply/ 
logistics data. This volume considers general purpose display com- 
ponents, including cathode ray tubes, printers, and other displays. 


46018 (PB—287561) Cost/benefit analysis of the integrated safe- 
guards information system (ISIS) alternatives. Final report, 15 May 
1978-15 August 1978. (Boeing Computer Services Co., Seattle, WA 
(USA). Energy Technology Applications Div.). Sep 1978. Contract 
NRC-04-77-065. 117p. NTIS PC A06/MF AO1 

The Offices of Nuclear Regulatory Research and Nuclear 
Materials Safety and Safeguards initiated a research effort to develop 
a general design for a comprehensive Integrated Safeguards Infor- 
mation System (ISIS) in March 1977. At the completion of that 
project in May 1978, the Executive Director of Operations instruct- 
ed the NRC staff to review the results of the research study and to 
formulate recommendations as to how NRC should satisfy its safe- 
guards information requirements. To assist the Safeguards Coordi- 
nating (SGCG) in formulating its recommendations for implement- 
ing a safeguards information system, NRC contracted with Boeing 
Computer Services Company to — a cost/benefit analysis on 
seven ISIS alternatives. The results of that cost/benefit analysis are 
presented here. Five and ten year cost estimates have been devel- 
oped for the seven alternatives. Costs have been compared with cost 
estimates for satisfying NRC's safeguards information requirements 
without an integrated system. Benefits are discussed for each alterna- 
tive. The results of the analysis indicate that ISIS will provide, at 
reasonable cost, significant benefits achievable only through an 
integrated system approach. 


46019 (PB—291354) Measurements and standards for nuclear 
materials safeguards. Quarterly technical report 1 May-1 Sep 1978. 
Yolken, H.T.; Jones, F.E. (National Bureau of Standards, Washing- 
ton, DC (USA)). Dec 1978. Contract AT(49-25)-9009. 29p. NTIS 
PC A03/MF AOI. 

This report is a review of the period, May 1, 1978 through 
September 30, 1978, of a long-term NBS program sponsored by 
NRC to up-grade national measurements and standards capability for 
nuclear materials safeguards. The overall approach that NBS is using 
to provide for development and dissemination of a consistent set of 
national measurement standards for nuclear materials safeguards is 
presented. It should be stressed that a great deal of work needs to be 
done to provide the standardization base for alternate fuel cycles. 
Many materials such as thorium, Uranium 233, and plutonium or 
mixed oxides ‘spiked’ with fission products might well be found in 
future alternate fuel cycles. The NBS program is aimed at providing 
both the standards for today’s needs and the standards for ese fuel 
cycles. A summary of the progress for each of the tasks in the 
project is given. 


46020 (SAND—79-0185) Evaluation of the Johnson AG-1007-7 
(G-7) microwave motion detection system. (Sandia Labs., Albuquer- 
que, NM (USA)). Jan 1979. Contract EY-76-C-04-0789. 30p. Dep. 
NTIS, PC A03/MF AOl1. 

A series of tests was performed on the Johnson Model AG- 
1007-7 motion detection system. The primary objectives of these 
tests were to determine sensor detection patterns and to quantitate 
the effects of intruder velocity. System susceptibility to fluorescent 
lights, oscillatory motion, and environmental Renee was also exam- 
ined. 


46021 (SAND—79-0256) Evaluation of the OMNI Spectra 
Model 160 microwave motion detection system. (Sandia Labs., Albu- 
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uerque, NM (USA)). Jan 1979. Contract EY-76-C-04-0789. 23p. 
Dep. NTIS, PC A02/MF AO1. 

A series of tests was performed on the Omni Spectra Model 
160 motion detection system. The primary objectives of the test 
were to determine sensor detection patterns and to quantitate the 
effects of intruder velocity. System susceptibility to fluorescent 
lights, oscillatory motion, and environmental factors was also exam- 
ined. 


46022 (UCID—18128) Process monitor design for an extraction 
column: an application of estimation/detection. Candy, J.V.; Emmert, 
R.A.; Patterson, G.K. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Mar 1979. Contract W-7405-ENG-48. 62p. 
Dep. NTIS, PC A04/MF AOl1. 

The NRC Safeguards Program at LLL is directed toward 
developing a methodology for assessing the effectiveness of material 
eons ena accounting systems at processing/reprocessing facilities 
for special nuclear material. The methodology under development 
requires many types of mathematical models including performance 
models of safeguard components. Included in the class of safeguard 
components are real-time measurement systems which incorporate 
on-line estimators/detectors for the timely detection of material 
losses. Performance modeling generally involves mathematical 
model development and simulation of the physical process being 
measured. This report discusses the development of material estima- 
tor designs for a liquid—liquid extraction column using a reprocess- 
= app ication. These designs are applicable to any processing unit 
which can be adequately ere by linear or nonlinear models 
in state space form. Although this work is discussed in the context of 
a plutonium extraction column, it is representative of two classes of 

leguard components which are generic to any fuel cycle involving 
chemical separations/ purifications. 


46023 (UCRL—52711) Simple model of a plutonium nitrate con- 
centrator. Rozsa, R.B.; Underwood, S.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 2 Feb 1979. Contract W- 
7405-ENG-48. 43p. Dep. NTIS, PC A03/MF AOI. 

A simple mathematical model of a plutonium nitrate evapora- 
tor/concentrator is described and computer code calculations are 
tested against results from a more complex model. The computer 
code is capable of computing transient responses of the system to 
arbitrary stimuli input by the user in an interactive mode. The model 
is described in detail including mass and energy conservation equa- 
tions as well as boundary conditions and other system constraints. A 
closed form solution which is valid under restricted conditions is 
also described. The results show agreement within a few percent 
between the simple and complex model calculations. 


FUSION FUELS 


PROCESSING 


FABRICATION AND TESTING 


46024 (UCRL—81417(Rev.1)) Low pressure gas filling of laser 
fusion microspheres. Koo, J.C.; Dressler, J.L.; Hendricks, C.D. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 16 Apr 
1979. Contract W-7405-ENG-48. 12p. (CONF-790125—74). Dep 
NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miam 
Beach, FL, USA (29 Jan 1979). 

In our laser fusion microsphere production, large, thin gel: 
microspheres are formed before the chemicals are fused into glass. Ir 
this transient stage,, the gel-microspheres are found to be highly 
permeable to argon and many other inert gases. When the ge 
transforms to glass, the argon gas, for example, is trapped within tc 
form argon filled, fusion target quality, glass microspheres. On the 
average, the partial pressure of the argon fills attained in this proces: 
is around 2 x 10* Pa at room temperature. 


46025 Investigation of the effects of system parameters on th 
production of hollow hydrogen droplets. Guttman, J.L.; Hendricks 
C.D.; Kim, K.; Turnbull, R.J. (Department of Electrical Engineer 
ing, University of Illinois, Urbana, Illinois 61801). J. Appl. Phys.; 50 
No. 6, 4139-4142(Jun 1979). 

Many inertial confinement target designs have the fuel as : 
frozen spherical shell of hydrogen isotopes. One method of manufac 
turing these targets would be to produce the spherical shell first. hh. 
this paper we report on an experimental study on the production of 
spherical shells of liquid and solid hydrogen. These shells are made 
by acoustically breaking up a jet of superheated liquid hydrogen into 
drops and at the same time cavitating a bubble in the center of each 
drop. The resulting growth of the bubbles by evaporation produces 
the spherical shells. The size and the aspect ratio of the spherical 
shells are found to be affected by several parameters. The mass ¢ 
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the drop depends on the diameter of the nozzle from which the jet 
emerges. Also, varying the frequency of the acoustic excitation gives 
some control of the droplet size. The aspect ratio depends most 
strongly on the liquid temperature and the droplet-chamber pressure. 
Increasing the temperature or lowering the pressure increases the 
aspect ratio of the shell. If the pressure is lowered below the triplet- 
point pressure of hydrogen, the shells freeze forming a spherical 
shell of solid hydrogen. 


46026 Fabrication of hemispherical structures using semiconduc- 
tor technology for use in thermonuclear fusion research. Wise, K.D.; 
Jackson, T.N.; Masnari, N.A.; Robinson, M.G.; Solomon, D.E.; 
Wuttke, G.H.; Rensel, W.B. (Electron Physics Laboratory, Depart- 
ment of Electrical and Computer Engineering, The University of 
Michigan, Ann Arbor, Michigan 48109). J. Vac. Sci. Technol; 16: 
No. 3, 936-939(May 1979). 

Initial investigations and laboratory experiments in the area of 
target fabrication using solid state circuit processing techniques to 
create special target components have indicated the feasibility of a 
unique advanced manufacturing concept. A question of the applica- 
bility of silicon integrated circuit technology and how it might be 
applied to the fabrication of inertial confinement fusion targets was 
posed. The combined efforts of the University of Michigan Electron 
Physics Laboratory, and the Division of Material Sciences of KMS 
Fusion, Inc. have provided some relatively quick and very encour- 
aging answers and results. The initial efforts to demonstrate electron 
beam patterning and etching of micron-high letters through the walls 
of glass microballoons, the fabrication of free-standing thin-walled 
flanged hemispheres joined to form spherical structures, and a pellet 
support membrane have been the proof-of-principle milestones and 
goals. 


BY-PRODUCTS 


46027 (LA-UR—79-1115) Synfuel (hydrogen) production from 
fusion power. Krakowski, R.A.; Cox, K.E.; Pendergrass, J.H.; Booth, 
L.A. (Los Alamos Scientific Lab., NM (USA)). 1979. Contract W- 
7405-ENG-36. 6p. (CONF-790803—9). Dep. NTIS, PC A02/MF 
AOl. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A potential use of fusion energy for the production of syn- 
thetic fuel (hydrogen) is described. The hybrid-thermochemical bis- 
muth-sulfate cycle is used as a vehicle to assess the technological and 
economic merits of this potential nonelectric application of fusion 
power. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


DESIGN AND FABRICATION 
REFER ALSO TO CITATION(S) 47493 


USE IN FOOD PROCESSING 
REFER ALSO TO CiTATION(S) 47505 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 46857 


DESIGN AND FABRICATION 


46028 (N—79-12554) Mini-Brayton Heat Source Assembly de- 
velopment. Final report, 27 June 1974—1 October 1978. Wein, D.; 
Zimmerman, W.F. (General Electric Co., Philadelphia, PA (USA). 
Space Div.). 1 Nov 1978. Contract NAS3-18541. 306p. NTIS PC 
A14/MF AOl. 

The work accomplished on the Mini-Brayton Heat Source 
Assembly program is summarized. Required technologies to design, 
fabricate and assemble components for a high temperature Heat 
Source Assembly (HSA) which would generate and transfer the 
thermal energy for a spaceborne Brayton Isotope Power System 
(BIPS) were developed. 


ISOTOPE AND RADIATION SOURCE TECHNOLOGY 


HYDROGEN 


46029 Energy infrastructure: hydrogen energy system. Vezir- 
oglu, T.N. (Univ. of Miami, Coral Gables, FL). Interciencia; 4: No. 1, 
32-37(Feb 1979). 

In a hydrogen system, hydrogen is not a primary source of 
energy, but an intermediary, an energy carrier between the primary 
energy sources and the user. The new unconventional energy 
sources, such as nuclear breeder reactors, fusion reactors, direct 
solar radiation, wind energy, ocean thermal energy, and geothermal 
energy have their shortcomings. These shortcomings of the new 
sources point out to the need for an intermediary energy system to 
form the link between the primary energy sources and the user. In 
such a system, the intermediary energy form must be transportable 
and storable; economical to produce; and if possible renewable and 
pollution-free. The above prerequisites are best met by hydrogen. 
Hydrogen is plentiful in the form of water. It is the cheapest 
synthetic fuel to manufacture per unit of energy stored in it. It is the 
least polluting of all of the fuels, and is the lightest and recyclable. In 
the proposed system, hydrogen would be produced in large plants 
located away from the consumption centers at the sites where 
primary new energy sources and water are available. Hydrogen 
would then be transported to energy consumption centers where it 
would be used in every application where fossil fuels are being used 
today. Once such a system is established, it will never be necessary 
to change to any other energy system. 


PRODUCTION 
REFER ALSO TO CITATION(S) 47101 


46030 (AD-A—059131) ‘water splitting’ by titanium exchanged 
zeolite A. Technical report. Kuznicki, S.M.; Eyring, E.M. (Utah 
Univ., Salt Lake City (USA). Dept. of Chemistry). 1 Sep 1978. 
Contract N00014-75-C-0796. 9p. NTIS PC A02/MF AO1. 

Visually detectable and chromatographically and mass spec- 
trally identified hydrogen gas evolves from titanium (III) exchanged 
zeolite A immersed in water and illuminated with visible light. 
Titanium(IID exchanged zeolite X and zeolite Y do not produce this 
reaction. A photochemically produced, oxygenated titanium free 
radical (detected by electron spin resonance) not previously de- 
scribed is the species in the zeolite that reduces protons to molecular 
hydrogen. The other product of this reduction step is a nonradical, 
oxygenated titanium species of probable empirical formula TiO4. 
Heating the spent oxygenated titanium containing zeolite A under 
vacuum at 375 C restores over fifty percent of the free radical. 
Unlike previously reported systems, heating does not restore the 
original aquotitanium(III) species in the zeolite. Thus a means other 
than heating must be found to achieve a closed photochemical cycle 
that harnesses visible solar energy in the production of molecular 
hydrogen. The titanium exchanged zeolite A does, however, lend 
itself to a thermolysis of water previously described by Kasai and 
Bishop. (Author) 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 46032, 46128 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 46027 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 46032 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 46032 


STEAM-IRON PROCESS 


46031 (FE—2435-32) Development of the steam-iron process for 
hydrogen production. Project 9010 quarterly report No. 8 for April 
1—June 30, 1978. (Institute of Gas Technology, Chicago, IL 
(USA)). Feb 1979. Contract EX-76-C-01-2435. 63p. Dep. NTIS, PC 
A04/MF AOI. 

In Test 15, completed in April, the operability of the twc 
reactor steam-iron process was demonstrated for an extended perio 
of time, and hydrogen was produced for the first time. Test 1 
spanned a period of 24 days and included 106 hours of ore circulz 
tion, 36 hours of char feed, and 24 hours of self-sustained hydroge 
production. The primary objective of this test was to demonstrat 
the operability of the steam-iron process. Producer bed temperature 
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were limited to 1600°F at 200-psig reactor pressure. The quantity of 
hydrogen produced, therefore, was low. Test 16, the second con- 
secutive hydrogen-producing test, spanned a period of 7 days. Pro- 
ducer bed temperatures were increased to 1650°F to raise the 
production of hydrogen in the steam-iron reactor. As in Test 15, the 
reactor internals were completely clean and in excellent condition 
following the test. 


CRYOGENIC 
REFER ALSO TO CITATION(S) 47411 


TRANSPORT 


REFER ALSO TO CITATION(S) 47411 


MARKETING AND ECONOMICS 


46032 (ANL—4409-1) Economics and market potential of hydro- 
production. (Hittman Associates, Inc., Columbia, MD (USA)). 

— 1978. Contract W-31-109-ENG-38. 105p. Dep. NTIS, PC A06/ 
AOl. 

A study was undertaken to evaluate the economics of produc- 
ing hydrogen from coal and from water and to assess the market 
potential for this hydrogen in chemical and fuel applications. Results 
of this study are summarized. Current chemical applications of 
hydrogen in manufacturing ammonia and methanol, in refining pe- 
troleum and in specialty uses provide a base market for penetration 
by new hydrogen production technologies, although prospects for 
the use of hydrogen in fuel applications remain unclear. Electrolysis 
and coal gasification will be complementary, not competitive, tech- 
nologies for producing hydrogen. Coal gasification plants are better 
suited to production of large quantities of hydrogen, while electro- 
lyzers are better suited to the production of hydrogen for small-scale 
uses. Hydrogen produced through coal gasification may be economi- 
cal in chemical applications (e.g., ammonia production) by the late 
1990's. Development programs now underway are —— to pro- 
vide new coal gasification technologies with lower first costs and 
higher efficiencies than current technologies. An on-site coal gasifi- 
cation plant supplying hydrogen in the quantities usually required in 
chemical —e (from 10 to 100 million cubic feet per day) will 
be smaller than is generally proposed for syngas plants. Growth in 
smaller scale specialty uses of hydrogen and improvements in the 
technology for electrolysis will create conditions favorable to ex- 
panded use of hydrogen eens through water electrolysis. The 
major constraint on use of electrolysis will be the availability of low 
cost electricity. Shortages of natural gas caused by declining domes- 
tic production could induce shifts to producing hydrogen through 
electrolysis or through coal gasification earlier in time (i.e., the late 
1980's * early 1990's) than is suggested by comparative cost calcula- 
tions alone. 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 46936 


46033 (CONF-780372—, pp 39-51) Some thoughts on the organic 
structure of bituminous coal. Larsen, J.W. (Univ. of Tennessee, 
Knoxville). Nov 1978. 

From Chemistry workshop conference; Menlo Park, CA, 
USA (8 Mar 1978). 


Our current operating hypothesis is that coal consists of a 
cross-liked macromolecular network of highly aromatic clusters held 
together by linkages that include ethers and methylene groups. 
These clusters are arranged like beads on a string with three to five 
beads between branch points. Coal can be liquefied most readily by 
cleaving the links between the clusters. Doing chemistry on the 
clusters in the whole coal is very difficult because of the problems of 
getting to the clusters with reagents. It is fortunate that the linkages 
between clusters are quite reactive. But even with this, it is clear that 
coal liquefaction is a formidable chemical problem. There is much 
wisdom in Sternberg’s suggestion that the chemistry of the freed 
clusters (preasphaltenes) be developed. Our model indicates that the 
chemistry that results in freeing the clusters from the network should 
also be explored and broadened. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 47411, 47431 
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OTHER SYNTHETIC AND NATURAL 
FUELS 


HYDROCARBON FUELS 


46034 (PB—286385) Methane production from carbon oxides 
over borohydride-reduced transition metals. Final report. Russell, 
T.W. (Eastern New Mexico Univ., Portales (USA). Dept. of Chem- 
istry). Jan 1978. 40p. 

This study was undertaken to continue the examination of the 
utility of borohydride-reduced transition metals as catalysts for the 
hydrogenation of carbon oxides to produce synthetic fuels. While 
most related efforts deal only with carbon monoxide (the predomi- 
nant oxide in coal getterton processes), was included carbon 
dioxide in this work. Work with cobalt, copper, nickel and palladium 
has resulted in methane production from both carbon oxides, with 
carbon dioxide pny Bey - slightly less productive than carbon 
monoxide. From the last three metals, methane is the only product 
formed (besides water). This is a definite improvement over many of 
the catalysts reported in the scientific literature, where a major 
problem is the production of numerous carbon-containing products. 
Completion of construction of a second flow system has allowed 
several questions from earlier work to be answered. Continuous 
methanation over nickel has shown no decrease in methane produc- 
tion during a two-week run. Continuous methanation over cobalt in 
the presence of 10 ppM of sulfur dioxide has shown an increase in 
nedeans production Tava a two-week run. 


PROPERTIES 
REFER ALSO TO CITATION(S) 47143 


46035 (COO—4272-3) Fundamental and semi-global kinetic 
mechanisms of hydrocarbon combustion. Annual report, October 1, 
1977—September 30, 1978. Dryer, F.L.; Glassman, I. (Princeton 
Univ., NJ (USA). Guggenheim Labs. for the Aerospace Propulsion 
Sciences). 1 Dec 1978. Contract EC-77-S-02-4372. 29p. Dep. NTIS, 
PC A03/MF AOl. 

Aimed at understanding practical combustion environments, 
present modeling efforts have been hampered by difficulties related 
to coupling combustion chemistry to the complex fluid mechanics 
present. In an attempt to circumvent such difficulties the present 
research program is aimed at the development of simplified chemical 
kinetic models (usually termed global models) to represent the 
combustion chemistry. Initially aimed at simple hydrocarbon fuels 
the pe om is progressing to studies of more complex aliphatics as 
well as important alternative fuels. The objective of this research is 
multifold: (a) to determine mechanistic oxidation routes of hydrocar- 
bons derived from crudes and alternate sources, so that efficient and 
environmentally clean power plants based on internal and external 
combustion processes can be designed; (b) to develop and validate 
actual simplified (global) reaction rates for these hydrocarbons so 
that these power plants can be modelled; and (c) to develop an 
understanding of particulate (soot) formation to permit the rapid and 
successful introduction of the inexpensive, heavy, highly aromatic 
fuels. Studies of paraffin, olefin and alcohol hydrocarbons are re- 
viewed. Appropriate global models are presented and compared 
with experimental data. The results clearly demonstrate that the 
turbulent flow reactor facility can be used to develop accurate 
global models for a variety of important fuels. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 45800, 46047 


46036 (COO—4717-1) Catalytic conversion of oxygenated com- 
pounds to low molecular weight olefins. Progress report, January 1— 
July 15, 1978. Anthony, R.G. (Texas A and M Univ., College 
Station (USA). Dept. of Chemical Engineering). Jul 1978. Contract 
EW-78-S-02-4717. 39p. Dep. NTIS, PC A03/MF AO1. 

The conversion of methanol or synthesis gas is an attractive 
route for producing ethylene and propylene from coal. Utilizing a 
chabazite ion exchanged with ammonium and rare earth chlorides, 
methanol is converted to ethylene and propylene with carbon yields 
of 70 to 90% at reaction temperatures of 375 to 425°C and pressures 
to 100 psi. Carbon disulfide in the feed at concentrations less than 
200 ppM increases the operating time between regenerations from 
four hours to twenty hours. At carbon disulfide concentrations of 
300 ppM or greater, the catalyst goes through the stages of dehydro- 
genation catalysts, a producer of ethylene and propylene, and then a 
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dehydration catalyst. Water has no detrimental effect on the catalyst, 
and appears to enhance its activity. When synthesis gas (a one-to-one 
mixture of hydrogen and carbon monoxide) is passed over the 
catalyst at 365°C and atmospheric pressure, methane, carbon and 
carbon dioxide are produced 


46037 Synthetic carbonaceous fuels and feedstocks. Steinberg, 
M. (to Dept. of Energy). US Patent Application 934,765. 17 Aug 
1978. 14p. 

This invention relates to the use of three compartment elec- 
trolytic cell in the production of synthetic carbonaceous fuels and 
chemical feedstocks such as gasoline, methane and methanol by 
electrolyzing an aqueous sodium carbonate/bicarbonate solution, 
obtained from scrubbing atmospheric carbon dioxide with an aque- 
ous sodium hydroxide solution, whereby the hydrogen generated at 
the cathode and the carbon dioxide liberated in the center compart- 
ment are combined thermocatalytically into methanol and gasoline 
blends. The oxygen generated at the anode is preferably vented into 
the atmosphere, and the regenerated sodium hydroxide produced at 
the cathode is reused for scrubbing the CO. from the atmosphere. 


PREPARATION FROM WASTES OR BIOMASS 


46038 (CONF-790373—1) Overview of the Department of 
Energy's research, development and demonstration program for the 
recovery of energy and materials from urban waste. Cohen, A.S. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 15p. Dep. NTIS, PC A02/MF AOl1. 

From US EPA research on gas and leachate and landfills; and 
resource recovery symposium; Orlando, FL, USA (Mar 1979). 

This program is directed at improving and developing tech- 
nologies that reprocess waste into fuels, metals, glass, paper, ammo- 
nia, glucose, fertilizers, and other energy-intensive products. Non- 
technical issues relating to institutional, socio-economic, and legal 
constraints to resource recovery are also being investigated. This 
paper briefly describes the technological options available in the 
field of resource recovery. Some of the approximately 80 projects 
comprising the Urban Waste Technology Branch’s R, D, and D 
program are discussed and related to the overall objectives of th 
branch. To facilitate this presentation, projects are grouped as being 
primarily related to mechanical, thermal, or biological processes. To 
date, the majority of R and D funding has been devoted to biological 
processes including anaerobic and enzymatic digestion, energy pro- 
duction and conservation in water and waste water treatment, and 
energy generation and recovery in sanitary landfills. However, dem- 
onstration activities, representing slightly less than half the program 
effort, are focused on the thermal/mechanical systems. DOE activi- 
ties ar coordinated with the EPA and other Federal, state, and local 
efforts in resource recovery to ensure the development of an effi- 
cient and comprehensive national resource recovery program. If 
successful, approximately 3% of the nation’s energy needs could be 
supplied by reprocessing wastes. 


46039 (COO—2900-17(Vol.1)) Fast production of methane by 
anaerobic digestion. Volume 1. Final report, May 24, 1976—December 
31, 1978. Finney, C.D.; Evans, R.S. II; Finney, K.A. (Natural 
Dynamics, Des Moines, IA (USA)). Dec 1978. Contract EY-76-C- 
02-2900. 122p. Dep. NTIS, PC A06/MF AO1. 

A premium fuel, methane gas, is produced as organic fraction 
of solid refuse is rendered inert by anaerobic digestion. Objectives of 
this research were to show: (i) product gases are inhibiting and their 
transfer is rate-limiting; (ii) anaerobic digesters can be optimized to 
promote faster methane production; and (iii) optimal performance 
requires separation of hydrolysis from gasification. Characterization 
with glucose as substrate revealed 70°C to be the maximal thermo- 
philic temperature, since, beyond that limit, a buildup of acids was 
observed. Analysis of volumetric rate coefficients for the disappear- 
ance of reducing sugars, soluble COD, and volatile acids, and for the 
appearance of methane suggests that the region near 62°C is the 
optimal thermophilic temperature. There was a significant lag be- 
tween the disappearance of soluble COD and its appearance in the 
gas phase. Components of the lag are thought to include a period for 
reaction in the cells and a period for transfer of products from 
solution. Pulsed-agitation was employed to observe that the quantity 
of gases in solution was directly proportional to substrate concentra- 
tion and inversely proportional to mixing power. Appearance of 
gases and the disappearance of acids seemed to be dependent upon 
agitational rate up to about 200 rpm. Trends for the disappearance of 
acids upon pressure and for loading efficiency upon mixing were not 
clear-cut. While high volumetric rates, process efficiencies, and 
stable loadings of 1—2 lb cft™' day~' have been observed under 
conditions which facilitate and promote the rapid transfer of gases, 
the absence of definitive trends requires that the hypothesis retain its 
tentative status. However, quite apart from any physical considera- 
tion, there is a purely economic justification for a two-stage technol- 
ogy: the masses of bacterial cells and methane were seen to be about 
equal, and the protein content of the concentrated cells has potential 
as a premium agricultural feedstock. 
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46040 (COO—2917-12) Biological conversion of biomass to 
methane. Quarterly progress report, September 1—November 30, 
1978, Pfeffer, J.T. (Illinois Univ., Urbana (USA). Dept. of Civil 
Engineering). Dec 1978. Contract EY-76-S-02-2917. 14p. Dep. 
NTIS, PC A02/MF AO1. 

The viability of wheat straw as a feedstock for methane 
production by anaerobic digestion was investigated and the results 
obtained compared with that obtained with corn stover. Poor con- 
version was obtained with the wheat straw under thermophilic 
conditions, but better than that obtained with corn. In addition the 
residue has no value as an animal feed. A mild thermochemical 
pretreatment of the corn prior to anaerobic digestion improved the 
conversion efficiency and the value of the residue as an animal feed. 
It is assumed that similar pretreatment of wheat straw would im- 
prove its conversion efficiency. Slurry and pumping characteristics 
of wheat straw particles were reported. (JSR) 


46041 (LBL—9192) Economic feasibility assessment of biomass 
liquefaction. Ergun, S. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1979. Contract W-7405-ENG-48. 2p. (CONF- 
790638—2). Dep. NTIS, PC A02/MF AO1. 

From 3. annual biomass energy systems conference; Golden, 
CO, USA (5 Jun 1979). 

Several assessments have been made of the economic feasibil- 
ity of liquefaction of organic municipal waste and/or biomass since 
1972, placing the breakeven cost of liquefying from about $16.00/ 
dry ton to over $58.00/dry ton cellulosic material processed, exclu- 
sive of the cost of biomass, in plants processing roughly 2,500 dry 
tons biomass daily. LBL studied the cost assessments in order to 
trace the origins of disparities and to identify the unit processes that 
are costly so that the R and D effort could be diverted to find 
solutions to the costly steps. The major causes of the disparity 
(corrected for inflationary trends) were traced to the differences in 
the interpretation of process chemistry. The LBL analysis indicated 
that the economic feasibility of biomass liquefaction approaches that 
of coal liquefaction in spite of the fact that the biomass liquefaction 
plants have to be smaller by an order of magnitude. 


46042 Apparatus for the production of combustible gas. Kiener, 
K. US Patent 4,142,867. 6 Mar 1979. Priority date 4 Jul 1974, 
German, Federal Republic of (F.R. Germany), 12p. 

An apparatus for the production of combustible gas from 
waste materials and other combustible materials, in which the charge 
is dried, its combustible parts are subjected to low temperature 
carbonization and the low-temperature carbonization gases are con- 
verted to combustible gas in a hot reaction bed. The charge is 
subjected to low-temperature carbonization at a temperature of from 
300° to 600°C with the exclusion of air, the resulting solid low- 
temperature carbonization residues are separated and the low-tem- 
perature carbonization gases are continuously drawn through a 
reaction bed at a temperature of from 1000° to 1200°C formed from 
a solid carbon vehicle and a preheated fresh-air supply, and are 
converted to high-energy combustible gas in said reaction bed. 


46043 Garrett Energy Research Biomass Gasification Process. 
Mikesell, R.D.; Hoang, D.C.; Garrett, D.E. (Garrett Energy Re- 
search and Engineering Co., Inc., Ojai, CA). pp 749-768 of Energy 
from biomass and wastes. Chicago, IL; Institute of Gas Technology 
(1978). 

From Symposium on energy from biomass and wastes; Wash- 
ington, DC, USA (14 Aug 1978). 

A multiple hearth furnace is used for the gasification of 
biomass materials. Drying, pyrolysis, steam/char gasification, and 
combustion steps are carried out, each on its own hearth. Partially 
dry biomass feed is contacted on the top hearth of the furnace with 
hot flue gas from the combustion stage. The steam contained in the 
flue gas leaving the top hearth is condensed in the jacket of a 
vacuum predyrer. The nearly dry feed material on the top hearth is 
dropped onto the pyrolysis hearth where it is pyrolyzed in the 
absence of oxygen at about 750°C. The pyrolysis gas is passed 
through a condenser which removes the steam and tar. Some fo the 
pyrolytic carbon is steam-gasified at about 850°C in an external lift 
tube, while the remainder is burned on the combustion heath. The 
ash drops onto the ash cooling hearth where it exchanges heat with 
the incoming combustion air. 


ALCOHOL FUELS 


REFER ALSO TO CITATION(S) 46937 


PROPERTIES 


REFER ALSO TO CITATION(S) 46036 
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46044 (COO—4486-4) Flame propagation, autoignition and co- 
bustion in alcohol—petroleum—air mixtures and other alternative 
fuels. Henein, N.A. (Wayne State Univ., Detroit, MI (USA)). Aug 
1978. Contract EC-77-S-02-4486. 174p. PC A08/MF AOl. 

The main goal of this program is to determine the combustion 
characteristics of alternative fuels such as alcohols, alcohol-petro- 
leum blends, and coal and oil shale derivatives in gasoline, diesel, 
and gas turbine engines. The approach consists of studying the 
process of combustion in actual engines to obtain data needed to 
either design new engines or modify and adapt existing engines to 
the alternative fuels. This includes both experimental and theoretical 
work. 1. The experimental work consists of instrumenting and run- 
ning tests on three research engines and measuring the following 
combustion characteristics: (a) motor octane number of the fuel, (b) 
flame speed, (c) flammability limits, (d) cycle-to-cycle variations, (e) 
emissions, (f) performance parameters, such as power and economy, 
(h) ignition delay, and (i) cetane number of the fuel. The present 
cetane scale was evaluated and found unsuitable to rate the low 
ignition quality fuels. A new modified scale that is suitable for rating 
all fuels was developed. 2. The theoretical work includes: (a) calcu- 
lating and correlating the flame speed with different fuel properties 
and engine operating parameters, (b) determining the effect of turbu- 
lence, (c) correlating the ignition delay with air and fuel properties, 
(d) characterizing the fuels by determining the global activation 
energy for the autoignition reaction, and correlating it to the cetane 
number of the fuel, and (e) studying in detail the combustion 
parameters used in the cetane scale. The flame propagation work is 
being done on a CFR-octane engine and uses methanol-gasoline 
blends in different compositions. A new technique was developed 
during the course of this work to measure the flame progress in the 
engine.The autoignition work is being done on a single cylinder 
TACOM research diesel engine. A new technique was developed to 
sample the gases during the ignition delay. 


46045 (SAN—1681-T1) Gasohol: economic feasibility study. 
Final report. David, M.L.; Hammaker, G.S.; Buzenberg, R.J.; 
Wagner, J.P. (Development Planning and Research Associates, 
Manhattan, KS (USA)). Jul 1978. Contract EF-77-G-03-1681. 225p. 
Dep. NTIS, PC A10/MF AO1. 

This report was prepared by Development Planning and 
Research Associates, Inc. under a contract with the Energy Re- 
search and Development Center of the University of Nebraska in 
cooperation with the Agricultural Products Industrial Utilization 
Committee and the State of Nebraska. Funding for this study was 
provided to the Energy Research and Development Center by the 
U.S. Department of Energy and the Old West Regional Commission. 
The primary objective of the study was to: determine the fiscal and 
market conditions under which the production of gasohol would be 
profitable for private producers. For purposes of this study, gasohol 
is a motor fuel consisting of 10 percent agriculturally-derived anhy- 
drous ethanol and 90 percent unleaded gasoline. The study assumes 
that gasohol can be a fuel substitute for gasoline; indeed, the cost of 
gasoline will significantly influence that for gasohol. Gasoline prices 
are determined by factors external to ethanol; thus, the economic 
feasibility study of gasohol is in large part an economic feasibility 
study of fuel-grade ethanol production. More specifically, the study 
examined the following: the technical aspects of distributing, market- 
ing, and using gasohol; the costs of the distribution and marketing of 
ethanol and gasohol; the energy balance of ethanol production; the 
cost of producing ethanol; the factors influencing ehtanol plant size 
and location; and the conditions that would make ethanol economi- 
caly feasible for private producers. 


PREPARATION 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 46038 


46046 (PB—286514) Technology for conversion of solar energy 
to fuel. Mariculture investigation: ocean farming and fuel production. 
Szetela, E.J.; Krascella, N.L.; Blecher, W.A. (Pennsylvania Univ., 
Philadelphia (USA)). Jan 1974. 152p. 

Large scale ocean farming was investigated for the produc- 
tion of an energy crop and the conversion of the plants to fuel. An 
analytical investigation included a search of the literature and evalu- 
ation of the data on ocean site characteristics, plant properties, 
hydrodynamics, fuel production, nutrient diffusion, ocean equip- 
ment, and mechanical processing. The data were assimilated into 
three growing models--the Offshore Current Floating System, the 
Deep Ocean Floating System, and the Offshore Current Anchored 
System. An economic evaluation was made for each model. 
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INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 46038, 47431, 47441 


PREPARATION 
REFER ALSO TO CITATION(S) 46128 


46047 (ALO—3779-1) Partial oxidation: pyrolysis of cattle feed- 
lot manure in the SGFM reactor. Final report, September 1, 1976— 
August 31, 1977. Beck, S.R.; Halligan, J.E.; Lin, C.S.; Bartsch, R.A.; 
Huffman, W.J.; Landeene, B.C.; Ravi, R.; Hillman, P.E. (Texas Tech 
+g Lubbock (USA)). era 1977. Contract EY-76-S-04-3779. 111p. 
Dep. NTIS, PC A06/MF AO1 
The production of an ammonia synthesis gas or a medium-Btu 
fuel gas from cattle feedlot manure has been evaluated on a small, 
pilot-plant reactor. The reactor ( /sup ~/ 1/2 ton/day manure 
capacity) operates as a counter-current fluidized bed in which an air- 
steam mixture is used to fluidize and gasify the manure. This phase 
of the project is a continuation of earlier work. The reactor was 
operated at manure feed rates up to 23.6 Kg/hr, air feed rates up to 
6,000 I/hr and steam feed rates up to 6.4 kg/hr. The average reactor 
temperature varied from 500 to 640°C with the peak tem ew in 
the reactor up to 950°C. At these conditions, the total gas yield 
varied from 4.8 to 20.8 SCF/Ib dry, ash-free feed. The raw gas had a 
heating value greater than 250 Btu/SCF in all cases. The maximum 
ethylene content in the raw gas was 7.0% by volume or, in terms of 
weight, 91 Ib C,H,/ton daf manure. reliminary process design 
and economic evaluation of a poset rN g scale plant f recommend- 
ed. This evaluation should include the production of an ammonia 
synthesis gas only and the production of ethylene and a synthesis 
as. In addition to the pilot-plant study for manure, a bench-scale 
investigation was undertaken to compare the pyrolysis yields from 
manure and mesquite, a wood residue. This investigation is not 
complete, but the preliminary results indicate that the gas yield from 
mesquite pyrolysis is higher than from manure at similar conditions. 
The gas from mesquite pyrolysis contains approximately the same 
amount of ethylene as the manure pyrolysis gas.It is recommended 
that additional bench-scale studies be performed on the wood pyro- 
lysis studies. A pilot-plant evaluation of wood pyrolysis is also 
recommended 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 46243 


RESOURCES AND AVAILABILITY 


46048 (TID—28841(Draft)) Commercialization strategy report 
for small-scale hydroelectric power. McDonald, R.; Smith, F. (De- 
partment of Energy, Washington, DC (USA)). [nd]. 27p. Dep. 
NTIS, PC A03/MF AOl1. 

Since World War II, there have been frequent retirements of 
hydroelectric power plants in the US. The Corps of Engineers 
reports that a maximum of 33.6 gigawatts could be attained by 
installing electric-generating facilities at all existing nonhydropower 
dams in the US. Development at existing dams could be accom- 
plished using either conventional turbine/powerhouse configurations 
or low-head applications. Conventional turbine technology is proven 
over a wide range of capacities and heads. Low-head equipment, in 
which the generating devices are self-contained, can be used in 
either small (15 megawatts) or larger applications. In Part II, techni- 
cal, market/economic, environmental, and institutional readiness and 
anticipated end benefits are discussed. Part III examines the commer- 
cialization profile and the strategy. (MCW) 


SITE GEOLOGY AND METEOROLOGY 


46049 (UCID—18208) Preliminary report: Qattara Project ma- 
terial properties. Costantino, M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jun 1979. Contract W-7405- 
ENG-48. 24p. Dep. NTIS, PC A02/MF AOl1. 

Measurements of strength under triaxial loading and compres- 
sibility under hydrostatic loading for four representative materials 
along a proposed route of a canal from the Mediterranean Sea to the 
Qattara Depression are reported. The results of these measurements 
are used in computer calculations for cratering profiles using nuclear 
explosives. Considerations of the lithology along the route have led 
to a characterization of earth material type using four descriptors: (1) 
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limestone; (2) sandstone; (3) high sand; and (4) clay/silt. The memo 
is a preliminary report of the work and data reduction. A more 
complete account will be published at a later date. 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 46714 


46050 (IDO—10078) Idaho Falls Hydroelectric Project. Project 
Definition Phase Report. (International Engineering Co., Inc., Boise, 
ID (USA)). Feb 1979. Contract EG-77-A-07-1670. 91p. ‘Dep. NTIS, 
PC A05/MF AOl1. 

Results obtained during the project Definition Phase of the 
Idaho Falls Low-Head Hydroelectric Demonstration Project, are 
presented. The Idaho Falls project consists of the redevelopment of 
three existing power plants using bulb turbine-generators. All three 
plants are owned and operated by the City of Idaho Falls. The Idaho 
Falls project will increase energy production for the City at its three 
hydroelectric plants by permitting maximum utilization of the Snake 
River flows passing through the City, and will develop information 
on: the economic viability of commercially available technology in a 
commercial-sized plant for low-head hydroelectric power genera- 
tion; cost data; spcific marketing, environmental, legal, and institu- 
tional concerns related to the development and demonstration of 
low-head hydroelectric energy; the compatability of low-head hy- 
droelectric resource utilization compatible with other uses of water; 
dam safety and structural integrity; and the cost of operating and 
maintaining low-head hydroelectric power facilities. The project, its 
organization and management, operation, and estimated annual 
power production are described. 


ECONOMICS AND MANAGEMENT 


REFER ALSO TO CITATION(S) 46050 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 46834, 46836 


46051 (CONF-780383—, pp 431-476) Relative comparison of 
solar alternatives. Witwer, J.G. (SRI International, Menlo Park, 
CA). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


Setting priorities for national energy R and D programs is a 
complex task which requires the simultaneous consideration of many 
factors. In recent work, SRI provided technical support to the Solar 
Working Group of DOE in its evaluation of the federal solar R and 
D program. This effort centered around the development of an 
evaluation process which would incorporate a wide range of con- 
cerns to consistently compare the principal solar alternatives. The 
solar alternatives which were compared were building heating and 
cooling, agricultural and industrial process heat, wind, photovoltaic 
conversion, fuels from and combustion of biomass, wind, and ocean 
thermal energy conversion. These alternatives were compared with 
each other based on a figure of merit evaluation of the benefits 
which each would provide to society. The benefits of each solar 
alternative were based on: market penetration under four different 
price/demand scenarios; environmental characteristics; insurance 
against unexpectedly high energy costs, speculative value for major 
breakthroughs resulting in significant energy contribution, interna- 
tional market and export prospects, conservation of oil and gas, and 
compatibility with decentralized energy systems. 


46052 (DOE/TIC—10158) Solar energy: an annotated bibliogra- 
phy of selected literature. Collins, N.E.; Finney, J.L. (comps.). (Ten- 
nessee Univ., Knoxville (USA). Environment Center). Sep 1977. 
35p. Dep. NTIS, PC A03/MF AO1. 

This bibliography lists the best of the solar collection at the 
University of Tennessee Environment Center Library. (MHR) 


46053 (EPRI-ER—966-SR) Electric utility solar energy activi- 
ties, 1978 survey. York, W.L. (Electric Power Research Inst., Palo 
Alto, CA (USA)). May 1979. 195p. Dep. NTIS, PC A09/MF AOl1. 

The results of a survey to determine the scope of solar energy 
projects sponsored by electric utilities in the United States are 
presented. Brief descriptions of 600 projects being conducted by 165 
utility companies are given. Also included are a list of participating 
utilities with information contacts and addresses, a list of utilities 
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with projects designated by category, a list of utilities organized by 
states, and a list of available reports on utility-sponsored projects. 


46054 Energy: conversion and utilization. Krenz, J.H. Boston, 
MA; Allyn and Bacon, Inc. (1976). 367p. 

The Publisher, 470 Atlantic Ave., Boston, MA 02210. 

The introduction provides a quantitative perspective of 
energy consumption. The chapter concludes with a brief discussion 
of fossil fuel reserves. The following chapters are then presented: (1) 
terrestrial limitations, (2) thermodynamic limitations, (3) electrical 
energy from fossil fuels, (4) fission, (5) fusion, (6) solar energy, (7) 
water, wind, and geothermal power, and (8) energy usage and the 
United States economy. (MOW) 


RESOURCES AND AVAILABILITY 


46055 (DOE/ET—0092) Urban-rural insolation correlation 
study. (Department of Energy, Washington, DC (USA). Div. of 
Solar Technology). Apr 1979. 56p. Dep. NTIS, PC A04/MF AOl1. 

The results of an analysis of simultaneous measurements of 
incident solar radiation from six locations in metropolitan St. Louis, 
MO, are described. The measurements were taken continuously from 
September 1975 through March 1977 with pyranometers with all- 
wave and 395-nm and 695-nm cutoff filters. The objective of the 
report is to document typical urban-rural variations of incident solar 
radiation. Atmospheric pollutants over the center of metropolitan St. 
Louis reduced incident all-wave solar irradiation by about 3%. 
Differences between urban and rural irradiation were about 1% 
greater than average during winter and 1% less than average in 
summer. At two suburban sites, the irradiation depletion averaged 
1% and 2% for summer and winter seasons, respectively. Also, the 
ratios between stations for the complete experiment, under all condi- 
tions, were similar to those for cloudfree conditions. The compari- 
sons were stratified according to wind direction and speed, visibility, 
time of day, and day of the week; only wind direction had a clear 
and significant effect on the interstation ratios. For cloudless days 
during the complete experiment two suburban sites and a rural site 
north of the city received about 3.5% more relative irradiation with 
north than south winds. The explanation for this wind direction 
effect is that pollutants were advected from major sources near the 
city center. The two urban sites exhibited only about 1% change due 
to north—south wind differences. The interstation comparisons for 
all days during the complete experiment were also partitioned by 
wind direction. With north winds, the suburban and northern rural 
sites showed about 2% to 3% more relative irradiation on all days 
than on cloudless days for both the summer period and the complete 
experiment. Finally, a climatology is presented of hourly measured 
irradiation averaged over all network sites during the experiment. 


46056 (SAN—1846-T2) California solar data manual. Berdahl, 
P.; Grether, D.; Martin, M.; Wahlig, M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Mar 1978. Contract ET-78-C-03- 
1846. 6p. Dep. NTIS, PC A02/MF AO1. 

This solar data manual is aimed at the needs of designers, 
architects, engineers, homeowners, builders, and the growing 
number of ingenious and enthusiastic individuals through whose 
efforts the widespread use of the sun's energy will become a reality. 
Because it contains the most reliable solar data presently available in 
the State of California, this manual provides the basic solar data 
needed to design residential or commercial heating systems, solar 
heated swimming pools, and solar air conditioning systems. Many 
other uses of the data are possible - for example, for agricultural 
applications. The data are provided in a variety of representations as 
an attempt to make them accessible and useful to the broadest 
possible audience. This manual is not intended to show how to 
design a solar heaing system for a home, or tell how many square 
meters of solar collector area are needed to heat a swimming pool. 


46057 (SERI/TR—36-110) Insolation models, data and algo- 
rithms, Annual report FY78. Hulstrom, R.L. (Solar Energy Research 
Inst., Golden, CO (USA)). Dec 1978. Contract EG-77-C-01-4042. 
88p. Dep. NTIS, PC A0S/MF AO1. 

The FY78 objectives, descriptions, and results of insolation 
research tasks of the Solar Energy Research Institute’s (SERI) 
Energy Resource Assessment Branch (ERAB) are presented. The 
tasks performed during FY78, the first year of operation for SERI/ 
ERAB, addressed the resources of insolation (“sunshine”) and wind. 
Described in this report is the insolation portion of the FY78 ERAB 
efforts, which resulted in operational computer models for the 
thermal (broadband) and spectral insolation, a data base (SOLMET) 
for the U.S. geographical distribution of thermal insolation, prelimi- 
nary research measurements of the thermal insolation on tilted 
surfaces, and a complete design concept of advanced instrumentation 
to measure automatically the insolation on 37 tilted surfaces at 
various Orientations. 
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ECONOMICS 
REFER ALSO TO CITATION(S) 46125, 46126, 46127 


46058 (CONF-780383—, pp 371-395) Market penetration of 
solar technologies. Bennington, G.; Curto, P. (MITRE Corp., 
McLean, VA). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


The METREK Division of the MITRE Corporation is per- 
forming a series of comparative analyses of potential market impact 
of solar energy technologies. The topics to be discussed are: (1) a 
baseline analysis of the National Energy Plan due for publication this 
spring; (2) preliminary results from an ongoing analysis of options 
for accelerating the impacts of solar electric technologies; and (3) a 
requirements analysis for a major solar hybrid repowering program 
for solar thermal electric. 


46059 (CONF-780383—, pp 397-430) National energy models 
and their representation of solar thermal electric systems. Weyant, 
J.P. (Stanford Univ., CA). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


A simplified representation of the operation of national 
energy models is developed. The parameters used to characterize 
solar electric technologies in this representation are identified. Based 
on current estimates dies parameters, some back of the envelope 
calculations show that solar generated electricity will not compete 
with electricity generated from nonrenewable resources until well 
into the next century. Finally, the impact that solar generated 
electricity prices would have on economic growth relative to the 
prices projected for electricity generated from unrestricted non- 
renewable resources in the year 2010 is estimated. Results from the 
recent study of the long run relation between energy and the 
economy conducted by the Energy Modeling Forum are relied upon 
in this calculation. 


46060 (SERI/TR—S52-055d(Vol.1)) Economic feasibility and 
market readiness of solar technologies. Draft final report. Volume I. 
Flaim, S.J.; Buchanan, D.L.; Christmas, S. (Solar Energy Research 
Inst., Golden, CO (USA)). Sep 1978. Contract EG-77-C-01-4042. 
338p. Dep. NTIS, PC A15/MF AO1. 

Systems descriptions, costs, technical and market readiness 
assessments are reported for ten solar technologies: solar heating and 
cooling of buildings (SHACOB), passive, agricultural and industrial 
process heat (A/IPH), biomass, ocean thermal (OTEC), wind 
(WECS), solar thermal electric, photovoltaics, satellite power station 
(SPS), and solar total energy systems (STES). Study objectives, 
scope, and methods are presented. 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 46093, 46094, 46095, 46100, 
46145, 46208, 46775, 46837, 46838, 47453 


46061 (CONF-780383—, pp 301-312) New look in solar at the 
DOE. Coleman, H. (Dept. of Energy, Washington DC). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


The Division of Solar Technology includes development and 
engineering research in central receiver systems, photovoltaaics, 
ocean systems, wind, and biomass in experimental stages and before 
the projects are fully available for commercialization. The Depart- 
ment of Energy through the Division of Solar Technology is com- 
mitted to high risk ventures and viable responses to the need for new 
energy sources that cannot be undertaken by limited resources of 
individual companies or specific industries. The commitment urges 
involvement of industry in all phases of activity as early as possible. 
A favorable climate for research exists in the Congress and the 
Administration for repowering the nation. Thus, the Barstow project 
is considered a substantial effort in directing capital to the develop- 
ment of central receiver systems. While some answers may not come 
readily before the 1900's or the first decade of the twenty-first 
century, the government effort is directed to systems that can tie into 
already existing power grids. 


46062 (DOE/EV—0028) Hazardous properties and environmen- 
tal effects of materials used in solar heating and cooling (SHAC) 
technologies: interim handbook. Searcy, J.Q. (Sandia Labs., Albu- 
querque, NM (USA)). Dec 1978. 229p. Dep. NTIS, PC All/MF 
AOl. 
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General background informaion related to SHAC systems, 
how a particular material was chosen for this handbook, and codes 
and standards are given. Materials are categorized according to their 
functional use in SHAC systems as follows: (1) heat transfer fluids 
and fluid treatment chemicals, (2) insulation materials, (3) seals and 
sealant materials, (4) glazing materials, (5) collector materials, and 
(6) storage media. The informaion is presented under: general prop- 
erties, chemical composition, thermal degradation products, and 
thermoxidative products of some commercial materials; toxic prop- 
erties and other potential health effects; fire hazard properties; and 
a effects of and disposal methods for SHAC materials. 
( ) 


46063 (SERI/TP—62-046) Solar warranties workshop: a sum- 
mary, March 23 and 24, 1978. (Solar Energy Research Inst., Golden, 
CO (USA)). 1978. Contract EG-77-C-01-4042. 45p. Dep. NTIS, PC 
A03/MF AOl. 

The purpose of this workshop was to discuss the role of 
warranties in the development of a credible market for solar energy 
and the appropriate role for government to play in requiring warran- 
ties. 


46064 (UCRL—15006) Evaluation of state incentives to encour- 
age the residential use of solar energy in California. Shulock, C.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 16 
Jun 1978. Contract W-7405-ENG-48. 49p. Dep. NTIS, PC A03/MF 
AOl. 

Some of the many questions surrounding the role of state 
government policy in the transition to a distributed energy system 
are categorized. Three basic dimensions of state action are discussed. 
Should the state do anything? If so, how? Who should do it? Three 
stages in the determination of state support are explored: the benefits 
of solar development, the value ascri by the political systems to 
the benefits from solar development, and the timing of solar develop- 
ment. (MHR) 


SOLAR ENERGY CONVERSION 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 46090, 46091, 46835 


46065 (AD-A—061857) Results of the solar cell experiments on 
the NTS-2 satellite after 223 days in orbit. Memorandum report jun 
76-apr 78. Walker, D.H. (Naval Research Lab., Washington, DC 
(USA)). Sep 1978. 33p. NTIS PC A03/MF AO1. 

Results after 223 days in orbit of the solar cell experiments 
aboard the NTS-2 satellite are presented. The objective of the solar 
cell experiment, consisting of fifteen (15) separate experiments of five 
cells each, is to evaluate the performance of state-of-the-art solar 
cells in the space environment. These experiments will answer 
questions that have arisen from the previous NTS-1 solar cell 
experiments such as: the need for ultraviolet rejection filters in space 
solar cell systems, space qualification of electrostatic bonding tech- 
niques for solar cell converslides, and the improved efficiency to be 
realized from the use of texture cell surfaces. In addition, a gallium 
arsenide (GaAlAs/GaAs) solar cell module is being flight tested. 
The average value of I(sc) measured in space on the first day of 
exposure agreed with solar simulator values to within 1.41 + or - 
0.99 percent. The agreement between Voc in space with solar 
simulator values was 1.24 + or - 1.08 percent. After 223 days in 
orbit, the loss in power ranged from 4.6 percent to 46.5 percent with 
the exception of the Solarex ‘low-cost space cell’ which became 
open-circuited on the 69th day. Results are given of the changes in 
the photovoltaic parameters of each of the experiments. 


46066 (CONF-780619—25) Recent investigations of metal 
oxide/CdTe heterojunction solar cells. Fehrenbruch, A.L.; Arano- 
vich, J.; Courreges, F.; Chynoweth, T.; Bube, R.H. (Stanford Univ., 
CA (USA). Dept. of Materials Science and Engineering). 1978. 
Contract EY-76-S-03-0326-047. 7p. Dep. NTIS, PC A02/MF AOI. 

From IEEE photovoltaic ioecidlions conference; Washington, 
DC, USA (5 Jun 1978). 

Recent investigations of the properties of ZnO and indium— 
tin oxide (ITO) films both on glass and as components of single 
crystal p-CdTe based heterojunction solar cells are described. It was 
shown that ZnO films deposited by rf sputtering or spray pyrolysis 
can be brought within the desired conductivity range for solar cell 
performance. First generation n-ZnO/p-CdTe solar cells show high 
values of J/sub sc/ = 19 mA/cm? and solar efficiency n/sub s/ = 
4.6% (AM2 simulation). Heterojunctions of n-ITO/p-CdTe prepared 
by rf sputtering give V/sub oc/ = 0.82 V, J/sub sc/ = 14.5 mA/ 
cm’, and n/sub s/ = 8% but properties are very sensitive to 
preparation variables. Preliminary structural studies have been made 
on the ITO films in situ on CdTe substrates to elucidate this 
sensitivity. The results of heat-treatments on both ZnO av? 'T™ 
cells are also discussed. 
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46067 (COO—4094-37) Measuring dirt on photovoltaic modules. 
Murphy, E.B.; Forman, S.E. (Massachusetts Inst. of Tech., Lexing- 
ton (USA). Lincoln Lab.). 21 Mar 1979. Contract EY-76-C-04-4094. 
22p. Dep. NTIS, PC A02/MF AO1. 

Soil accumulation has been the most significant factor in the 
degradation of the output of photovoltaic modules used in experi- 
mental solar power generating systems. One method of measuring 
dirt accumulation and the subsequent abet loss is to return photo- 
voltaic modules to the laboratory for thorough examination. The use 
of a Glossmeter as a practical alternative to laboratory examination 
in making quantitative measurements of dirt accumulation on PV 
modules is described. Of particular value for in-situ measurements, 
this instrument has been used successfully to monitor dirt build-up 
on the front surfaces of several types of modules before and after 
cleaning. Surface gloss has been correlated with peak power and 
short-circuit current. It has also been used as an indication of the 
extent of dirt accumulation and the effectiveness of a cleaning 
process. Data obtained from Glossmeter readings taken on photovol- 
taic modules with over a year’s exposure at photovoltaic field test 
sites in Nebraska; New York City; and MIT, Cambridge, are present- 
ed. 


46068 (DOE/JPL/1012—79/1) Environmental testing of Block 
II solar cell modules. Low-Cost Solar Array Project. Griffith, J.S. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 1 Jan 1979. Contract EX-76- 
A-29-1012. 46p. (JPL-PUB—79-5). Dep. NTIS, PC A03/MF AOI. 
The results of environmental tests of Block II solar modules 
are described. Block II was the second large scale procurement of 
silicon solar cell modules made by the JPL Low-Cost Solar Array 
Project with deliveries in 1977 and early 1978. The results of testing 
showed that the Block II modules were greatly improved over 
Block I modules. In several cases it was shown that design improve- 
ments were needed to reduce environmental test degradation. These 
improvements were incorporated during this production run. 


46069 (DOE/JPL/954343—12) Process feasibility study in sup- 
port of silicon material. Task I. Quarterly technical progress report 
(XID, June—August 1978. Fang, C.S.; Hansen, K.C.; Yaws, C.L. 
(Lamar Univ., Beaumont, TX (USA). Dept. of Chemical Engineer- 
ing). Sep 1978. Contract NAS-7-100-954343. 60p. Dep. NTIS, PC 
A04/MF AOl1. 

Major activities during this reporting period were devoted to 
process system properties, chemical engineering and economic anal- 
yses. On analyses of process system properties, major activities 
centered on properties of silicon tetrachloride, the source material 
for several alternate processes under consideration for solar cell 
grade silicon. The following property data are reported for silicon 
tetrachloride: critical constants, vapor pressure, heat of vaporization, 
gas heat capacity, liquid heat capacity, density, surface tension, gas 
viscosity, liquid viscosity, gas thermal conductivity, liquid thermal 
conductivity, heat of formation and free energy of formation. In the 
viscosity investigation, a constant volume glass viscometer was 
fabricated and assembled for the measurement of gas viscosity values 
of silicon source materials from 30°C to 350°C. A description of the 
apparatus and the experimental procedure, and a discussion of the 
calculation of the viscosity values from the data is presented. Major 
activities were continued on the Union Carbide Silane Process (Case 
C-Revised Process) involving an improved arrangement of major 
process equipment and operating conditions. The preliminary proc- 
ess design was completed including raw material usage, utility 
requirements, major process equipment list and production labor for 
a plant to produce 1000 MT/y of solar cell gradesilicon. The silicon 
product is produced by pyolysis of silane in the process. Cost 
analysis was initiated for the completed preliminary process design 
for the Union Carbide Silane Process (Case C-Revised Process). In 
current activities, estimates are being prepared for plant investment 
($million for 1000 MT/y) and product cost ($/KG Si) for the 
process to produce silicon by pyrolysis of silane. 


46070 (DOE/JPL/954884—3) Development of advanced meth- 
ods for continuous Czochralski growth. Silicon sheet growth develop- 
ment for the Large Area Silicon Sheet Task of the Low Cost Silicon 
Solar Array Project. Third quarterly progress report, March 18—July 
14, 1978. Wolfson, R.G.; Sibley, C.B.; Chartier, C.P. (Varian Asso- 
ciates, Lexington, MA (USA). Lexington Vacuum Div.). 14 Jul 
1978. Contract NAS-7-100-954884. 102p. Dep. NTIS, PC A06/MF 
AOl. 

Six batch melt-replenishment runs were performed. In the 
most recent, five crystals were grown with a total through-put of 48 
kg. In addition to its stated purpose of developing the growth and 
recharge process for continuous silicon production, this experimenta- 
tion has served to prove completely both the concept of charging 
with granular (viz., niblet) feed and the design of the pellet-feeder/ 
isolation-lock assembly. The design of the prototype Czochralski 
puller was begun on schedule. Layouts of all major components 
have been prepared, and detailing is currently in progress; bills of 
material for long-delivery items were released to Manufacturing in 
June. Two critical components have already undergone advance 
trials: the recharging mechanism, which has been in use for four 
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months, and the crystal lift mechanism, which has been bench-tested 
and is to be mounted on the laboratory Varian 2850 puller. Further, 
the fabrication of the transducer/control assembly - the automation 
system - has been accelerated in order to permit testing and prelimi- 
nary process development on the 2850 furnace prior to the comple- 
tion of the prototype puller. The SAMICS analysis of ingot growth 
and wafering has been completely revised and has been extended to 
1986. 


46071 (HCP/CS—0023) Photovoltaic incentives options. Terry, 
R.M. (Department of Energy, Washington, DC (USA). Div. of 
Solar Applications Developments). Aug 1978. 227p. Dep. NTIS, PC 
A11/MF AOl1. 

The purpose of this study was to identify and provide a 
preliminary description of the options available to the Federal gov- 
ernment to encourage adequate growth of the solar photovoltaic 
industry. Appropriate incentives, strategies and options (combina- 
tions of strategies) were identified by defining the policy objectives 
to be achieved by promoting the growth of the photovoltaic indus- 
try and then determining what would need to be done to achieve 
those objectives. Policy objectives were defined by interpreting: (1) 
general policy statements on energy policy and on the commercial- 
ization of new energy technologies; (2) general and specific policy 
statements on solar energy and on photovoltaics; and (3) specific 
DOE photovoltaic program goals. The definitions of policy objec- 
tives derived from these sources were treated as assumptions for the 
purpose of this study. To determine what would need to be done to 
encourage the attainment of policy objectives, three steps were 
taken: (1) determine the current status of the photovoltaic industry; 
(2) determine the changes required in the current situation to help 
achieve the policy objectives; and (3) assess the capabilities of 
industry to make the required changes without government assist- 
ance. The findings are reported in detail. 


46072 (HCP/T4022—01) Photovoltaic power systems market 
identification and analysis. Final report, January 1977—February 
1978. (InterTechnology Corp., Warrenton, VA (USA)). May 1979. 
Contract EG-77-C-01-4022. 550p. Dep. NTIS, PC A23/MF AOI. 

This report summarizes the work done by InterTechnology/ 
Solar Corporation, its consultants, Mobil Tyco Solar Energy Corpo- 
ration and the University of Delaware Institute for Energy Conver- 
sion, and its consultants, during the marketing analysis of near and 
intermediate term photovoltaic power applications. To obtain esti- 
mates of the domestic and foreign market potential for photovoltai- 
cally powered devices two approaches were used. First, the study 
was identifying then screening all possible photovoltaic power 
supply applications. This approach encompassed the first two tasks 
of the study: (1) a survey of the current uses of photovoltaic systems, 
both domestic and international, and a projection of the usage of 
those systems into the future; and (2) a new idea generation task 
which attempted to come up with new ways of using photovoltaic 
power. Second, the study required in-depth analysis of key near-term 
and intermediate-term photovoltaic applications identified during the 
first phase to obtain reasonable estimates of photovoltaic market 
potential. This process encompassed the third and fourth tasks of the 
analysis: (3) refinement of ideas generated in Task 2 so that certain 
products/applications could be identified, the product defined and a 
market survey carried out; and (4) development of a detailed prod- 
uct scenario which forecasts sales, barriers to market acceptance, 
and technical innovationsrequired for proper introduction of the 
products. The work performed and findings of each task are present- 
ed. 


46073 (HCP/T4024—01/15) System tests and applications pho- 
tovoltaic program. (PRC Energy Analysis Co., McLean, VA (USA)). 
May 1979. Contract EG-77-C-01-4024. 338p. Dep. NTIS, PC A15/ 
MF AO. 

A summary of all the photovoltaic system tests and applica- 
tion experiments that have been initiated since the start of the US 
DOE Photovoltaics Program in 1975 is presented. They are orga- 
nized in the following manner for ease of reference: (1) application 
experiments: these are independently designed and constructed pro- 
jects which are funded by DOE; (2) system field tests: projects 
designed and monitored by the national laboratories involved in the 
photovoltaic program; (3) exhibits: designed to acquaint the general 
public to photovoltaics; (4) component field tests: real time endur- 
ance testing conducted to monitor module reliability under actual 
environmental conditions; and (5) test facilities: descriptions of the 
four national laboratories involved in the photovoltaic program. 


46074 (LBL—7355, pp 537-542) Solar energy development. 1977. 

In Materials and Molecular Research Division annual report, 
1977. 

The status of the photovoltaic energy conversion research is 
reviewed. Topics include research on CdS—Cu/sub x/S (CdZn)S— 
Cu/sub x/S solar cell materials, defects in epitaxial CdS and 
(Cd,Zn)S layers, theoretical and experimental heterojunction charac- 
terization, and research plans for calendar year 1978. (WHK) 
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46075 (N—78-32545) Characterization of solar cells for space 
tions. Volume 3: electrical characteristics of OCLI hybrid 
MLAR solar cells as a function of intensity and temperature. Down- 
ing, R.G.; Weiss, R.S. (California Inst. of Tech., Pasadena (USA)). 1 
Sep 1978. Contract NAS7-100. 39p. NTIS PC A03/MF AOI. 
Electrical characteristics of hybrid multilayer antireflectance 
coated silicon solar cells are presented in graphical and tabular 
format as a function of solar illumination intensity and temperature. 


46076 (N—79-12136) Assessment of SEPS solar array technol- 
ogy for orbital service module application. Final topical report. (Lock- 
heed Missiles and Space Co., Sunnyvale, CA (USA). Space Systems 
Div.). 30 Oct 1978. Contract NAS9-15595. 153p. NTIS PC A08/MF 
AOl. 


Work performed in the following assessment areas on the 
SEPS solar array is reported: (1) requirements definition, (2) electri- 
cal design evaluation, (3) mechanical design evaluation, and (4) 
design modification analysis. General overall assessment conclusions 
are summarized. There are no known serious design limitations 
involved in the implementation of the recommended design modifi- 
a, A section of orbiter and array engineering drawings is 
included. 


46077 (N—79-12543) Characterization of solar cells for space 
applications. Volume 4. Electrical characteristics of Spectrolab BSF 
200-micron helios cells as a function of intensity and temperature. 
Downing, R.G.; Weiss, R.S. (Jet Propulsion Lab., Pasadena, CA 
(USA)). | Nov 1978. Contract NAS7-100. 38p. NTIS PC A03/MF 
AOl. 


Electrical characteristics of Spectrolab BSF 200 micron 
Helios N/P silicon solar cells are presented in graphical and tabular 
format as a function of solar illumination intensity and temperature. 


46078 (PNL—2971) Some potential material supply constraints 
in the deployment of photovoltaic solar electric systems. A preliminary 
screening to identify critical materials. Watts, R.L.; Gurwell, W.E.; 
Bloomster, C.H.; Smith, S.A.; Nelson, T.A.; Pawlewicz, W.W. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Sep 1978. 
Contract EY-76-C-1830. 23 1p. Dep. NTIS, PC All/MF AO1. 

The objectives of this study are to: (1) identify potential 
material supply constraints which could seriously impede the large 
scale installation of photovoltaic (PV) systems; (2) provide a func- 
tional description of materials used in the construction of selected 
photovoltaic systems in computerized format suitable for interactive 
a in workshops or for future reviews; (3) provide a data base 
of statistics and production processes in machine accessible format 
for making this assessment and supporting future PV assessments; 
and (4) show the sensitivity of potential shortages to the size of the 
PV implementation scenario. The scope of the study includes the 
screening of 13 photovoltaic cells in a Seoul of 15 system designs. 
Some cells are also included in concentrating systems at 500 suns and 
30 suns. The systems all are based on the substitutions of various 
cells and concentrator devices into designs based on the Meade, 
Nebraska 25 kW installation. The system designs all include energy 
storage but the effect of deleting energy storage is also examined. 
The study methodology, results, and recommendations are presented 
in detail. (WHK) 


46079 (SAND—78-7027) Design and development of a 300-watt 
solar photovoltaic concentrator. Final report. Napoli, L.S.; Swartz, 
G.A. (RCA Labs., Princeton, NJ (USA). David Sarnoff Research 
Center). Dec 1977. Contract AC04-76DP00789. 107p. Dep. NTIS, 
PC A06/MF AOI. 

The design, fabrication, and performance of high level con- 
centration (300X) with refractive lenses on small silicon solar cells ~ 
(0.4 cm*) with passive cooling are described. Four systems were 
fabricated using polar axis (2-axis) tracking. Two systems were rated 
at 100 W peak, and two were rated at 300 W peak. The maximum 
power measured on the 300-W unit was 236 W at 93 mW/cm? direct 
insolation. Solar cells were designed and fabricated using bulk high 
resistivity n-type silicon which showed a maximum efficiency of 
17.5% independent of concentration level from 50 to 400X. At 
1000X, the efficiency dropped to 14%. Lens arrays made from 
vacuum formed shells and epoxy filled showed good performance on 
a selected basis but nonuniformity and uv degradation dictated a 
change to Fresnel lenses. The Fresnel lens arrays are approximatley 
83% efficient but the imaging was quite nonuniform causing degra- 
dation in cell fill factor and collection efficiency. Heat transfer 
calculations and simulations show that the cell temperature is about 
25° to 35°C above ambient temperature. The motion of the system is 
polar axis rotation with panels tilting within that axis for seasonal 
adjustments. The daily motion is clock driven with addition or 
deletion of clock pulses controlled by a solar sensor and logic 
circuits. Seasonal tilt is provided by an analog drive controlled also 
by a solar sensor. The unit is mounted on a pair of tripods anchored 
to ground with augers. An optimization analysis was performed on 
passively cooled photovoltaic concentrators showing the various 
tradeoffs that exist with lens size and concentration level. The 
conclusions are that minimum manufacturing costs of $0.70/peak 
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watt can be obtained at an optimum lens size of approximately 100 
cm? and concentration level of 100 suns. Deviation from this opti- 
mum either degrades performance, increases cost,or both. 


46080 (SAND—79-1289C) Photovoltaic concentrator design 

comparison. Edenburn, M.; Boes, E.; Shafer, B. (Sandia Labs., Albu- 
uerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 4p. (CONF- 
90541—34). Dep. NTIS, PC A02/MF AO1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Portions of document are illegible. 

A comparison of some of a variety of different designs for 
photovoltaic concentrators is provided. The comparison is given 
both in terms of descriptive design features, such as geometric 
concentration ratio or type of optics used, and in terms of design 
quality expressed in terms of component efficiencies, array material 
costs, and $/W. The selection of concentrator array designs for 
inclusion in this comparison was based primarily on the degree of 
development of the designs and the desire for a representative 
variety. 


46081 (SERI/TP—44-243) de to ac power cenditioning for pho- 
tovoltaic arrays and utility interfacing. Watkins, J.L. (Solar Energy 
Research Inst., Golden, CO (USA)). Apr 1979. Contract EG-77-C- 
01-4042. 1lp. (CONF-790457—5). Dep. NTIS, PC A02/MF AOl1. 

From 1979 photovaltaic solar energy conference; West 
Berlin, F.R. Germany (23 Apr 1979). 

dc to ac conversion techniques, line-commutated inverters, 
self-commutated inverters, utility interconnection, and the applica- 
tion of dc to ac conversion to photovoltaic systems are discussed. 
(WHK) 


46082 (UCRL—82617) Obtaining accurate values of diffusion 
length with the scanning electron microscope. Partain, L.D.; Shea, 
S.P. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.; Delaware Univ., Newark (USA)). 18 Apr 1979. Contract W- 
7405-ENG-48. 1lp. (CONF-790457—7). Dep. NTIS, PC A02/MF 
AOl. 

From 1979 photovaltaic solar energy conference; West 
Berlin, F.R. Germany (23 Apr 1979). 

The slope of data pee ts of the logarithm of electron-beam- 
induced-current (EBIC) versus beam position directly specify the 
minority carrier diffusion length (L) for the special case where the 
beam-induced generation volume can be considered a point source 
many diffusion lengths away from external surfaces of a planar 
sample. Restricting the acceleration voltages (Eo) so that the Gruen 
range (R/sub G/) is less than four times the diffusion length being 
measured allows the F gcamnge volume to be considered a point 
source as far as the influences of the surface parallel to the junction 
and the intersection of the junction with the generation volume are 
concerned if the thickness of the measured region is greater than or 
equal to 2L. Consideration of the surface perpendicular to the 
junction indicates that Eo should be further restricted so that R/sub 
G/= 0.84L. This allows L values to be determined to within 15% 
simultaneously with recombination velocity values (V/sub R/) nor- 
malized by the diffusion constant (D) to within 20% by curve fitting 
semilogarithmic EBIC data. This gave L(Cu2S) = 0.25 ym, L(CdS) 

0.40 wm, V/sub R//D (Cu2S) = 4(10*)/cm and V/sub R// 
D(CdS) = = 5(10*)/cm for a Cue2S/CdS heterojunction. Two telluri- 
um doped GaAs Schottky barrier samples had L values of 3.0 and 
6.0 microns with a single V/sub R//D value of 3.3 (10*)/cm. 


46083 Structure of the CwS layer of CueS/CdS thin-film solar 
cells. Shirland, F.A. (Westinghouse Research and Development 
Center, Pittsburgh, Pennsylvania 15235). J. Appl. Phys.; 50: No. 7, 
4714-4719(Jul 1979). 

Techniques have been developed for separating the CueS 
layer from CusS/CdsS thin-film solar cells by slowly dissolving away 
the CdS. Free-standing CuS layers, cemented-down CueS layers, 
CueS layers exposed after potting and cross sectioning, and replicas 
of CueS layers have been prepared and examined in the scanning 
electron microscope. The Cue2S morphology so disclosed is a com- 
plex composite of a conformal coating of the upper surface of the 
texture-etched CdS film and more or less vertical penetrations into 
the CdS film along grain boundaries. The texture etch of the CdS 
film opens deep [about (10—15) x 10~‘ cm] etch pits from which a 
substantial portion of the CueS penetration into grain boundaries 
occurs. The thickness of the CueS layer of conventional CdS thin- 
film solar cells is about 1000 A, though the thickness of some of the 
deeper penetrations may be less than 500 A. 


46084 Efficient electron-beam-deposited ITO/n-Si solar cells. 
Feng, T.; Ghosh, A.K.; Fishman, C. (Exxon Research and Engineer- 
ing Company, Linden, New Jersey 07036). J. Appl. Phys.; 50: No. 7, 
4972-4974(Jul 1979). 

Indium tin oxide/silicon heterojunction solar cells with power 
conversion efficiencies of 10% in AM1 solar spectrum were fabricat- 
ed. The indium tin oxide (ITO) films were deposited onto n-type 
silicon by electron-beam evaporation of a mixture of 90 : 10 molar% 
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InzO3 : SnO2 powder. As in SnO2/n-Si cells, the efficiencies of these 
cells depend upon the angle of incidence of the ITO vapor stream to 
silicon. We have found the photovoltaic properties of these cells to 
be very similar to those of SnO2/n-Si devices. 


46085 Detection of SiO. at the indium tin oxide/Si solar cell 
interface. Wager, J.F.; Wilmsen, C.W. (Department of Electrical 
Engineering, Colorado State University, Fort Collins, Colorado 
80523). J. Appl. Phys.; 50: No. 6, 4172-4177(Jun 1979). 

Auger analysis has been used to detect thin SiO2 layers at the 
interface of the ITO/Si solar cell. The energy shift and line-shape 
changes of the Si LVV line were used to determine the chemical 
bonding state of the interfacial Si. An exact determination of the 
SiOz thickness was not possible, but it is estimated that the SiO 
layer of the best cell is in the range 12—20 A. The interfacial SiO. 
layers of cells fabricated at 373 °C appear thicker and more com- 
pletely developed than that of cells fabricated at room temperature. 


46086 Photon-degradation effects in terrestrial silicon solar cells. 
Weizer, V.G.; Brandhorst, H.W.; Broder, J.D.; Hart, R.E.; Lam- 
neck, J.H. (National Aeronautics and Space Administration, Lewis 
Research Center, Cleveland, Ohio 44135). J. Appl. Phys.; 50: No. 6, 
4443-4449(Jun 1979). 

An unexplained instability in terrestrial solar-cell output 
under various use conditions has been observed. The effect is similar 
to but not identical with previously observed photon-induced degra- 
dation phenomenon in radiation-damaged space solar cells. Reduc- 
tion in cell output is observed in n*/p cells upon exposure to 
illumination or upon the application of a sufficiently high forward 
bias. Conversely, an enhancement in output is observed when p*/n 
cells are illuminated. Investigations performed on n*/p cells indi- 
cates that a recombination center located at E/sub c/-0.37 eV in the 
forbidden band is responsible for the loss in output. The center is 
electrically inactive in its ground state but can be activated either by 
raising the minority-carrier quasi-Fermi level sufficiently close to the 
latent-center energy level in the band gap, or by direct excitation of 
electrons from the valence band to the latent-center level. The 
center has been identified as a complex of a lattice defect and a silver 
atom or cluster of atoms. The effect can be prevented either by 
preventing the introduction of silver or by eliminating lattice 
damage through sufficient surface material removal prior to diffusion 
while at the same time restricting diffusion temperatures to 875 °C 
or less. The effect in n-base cells is not fully understood at the 
present. It appears, however, that in either type of cell it is the p 
material that is responsible for the observed instabilities. 


46087 High bandgap window layer for GaAs solar cells and 
fabrication process therefor. Kamath, G.S. (to Hughes Aircraft Co.). 
US Patent 4,107,723. 15 Aug 1978. Filed date 2 May 1977. 6p. 

The specification describes a semiconductor solar cell and 
fabrication process therefor wherein a thin N-type gallium arsenide 
layer is deposited on a larger P-type substrate layer which is selected 
from the group of III-V ternary compounds consisting of aluminum 
phosphide antimonide. AIPSb, and aluminum indium phosphide, 
AllnP. P-type impurities are diffused from the substrate layer into a 
portion of the thin N-type gallium arsenide layer to form P-type 
region therein which defines a Pn junction in the thin gallium 
arsenide layer. Thus, the quantity of gallium arsenide required to 
provide this PN photovoltaic junction layer in the cell is minimized, 
and the P-type substrate serves as a high bandgap window layer for 
the cell. Such high bandgap of this window material is especially 
well suited for efficiently transmitting the blue spectrum of sunlight 
to the PN junction, thus enhancing the power conversion efficiency 
of the solar cell. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 46040, 46041, 46043, 46046, 
46047, 47128 


46088 (PB—287868) The economics and engineering of large- 
scale algae biomass energy systems. Doelling, N. (National Oceanic 
and Atmospheric Administration, Rockville, MD (USA)). May 1978. 
34p. 


The current state of the art and the potential of aquatic plant 
biomass systems over the next three to five years is outlined to 
suggest industrial development and research opportunities. Giant 
kelp (Macrocystis) is capable of prodigious absolute growth rates 
(but low percentage growth rates) and has long been recognized as a 
choice source of biomass for energy. The major unsolved problem in 
algal farms is harvesting the algae in a way that does not consume 
more energy than it produces. Centrifuging and drying require so 
much energy as to be prohibitive. Filtering is more likely to be 
possible. Some form of filtering and concentration of the algae, by 
means of induced settling, floatation, or filtering, followed by anaer- 
obic digestion of the algae medium to produce methane is the most 
probable technique. 
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46089 (SERI/TP—35-279) Rough cost estimates of solar ther- 
mal/coal or biomass-derived fuels, Copeland, R.J. (Solar Energy 
Research Inst., Golden, CO (USA)). 1979. Contract EG-77-C-01- 
4042. 8p. (CONF-790611—5). Dep. NTIS, PC A02/MF AO1. 

rom AIAA terrestrial energy systems conference; Orlando, 
FL, USA (4 Jun 1979). 

The production of a synthetic fuel from a solar thermal 
resource could provide a means of replacing critical liquid and 
gaseous fossil fuels. The solar thermal resource is large and econom- 
ics favors a southwestern site. A synthetic fuel would provide a 
desirable product and a means of transporting solar thermal energy 
to large load centers outside the southwest. This paper presents cost 
data for one method of producing synthetic methane. A hybrid 
approach was chosen, a combination of solar thermal and either coal 
or biomass. The magnitude of the solar thermal resource is estimated 
as well as projected cost. Cost projections for coal and biomass are 
accumulated. The cost of synthetic gas from a hybrid and a conven- 
tional fuel source are compared. 


PHOTOVOLTAIC POWER PLANTS 


46090 (DOE/ET/23053—1) Solar photovoltaic flat panel appli- 
cations experiment. Draft final report, September 30, 1978—March 
31, 1979. Prideaux, D.; Spencer, R.; Brink, D.; Dehne, H. (Acurex 
Corp., Mountain View, CA (USA); Sacramento Municipal Utility 
District, CA (USA)). Mar 1979. Contract AC04-78ET23053. 265p. 
Dep. NTIS, PC A12/MF A011. 

The results of Phase I of a solar photovoltaic flat panel 
applications experiment being oy: by Acurex Corporation 
and the Sacramento Municipal Utility District (SMUD) are de- 
scribed. Acurex has designed a flat plate tracking array system that 
will be constructed adjacent to the Rancho Seco nuclear power 
station and will supply 100 kWe to the SMUD power grid. The 
system uses a North-South single axis tracker and fully tested, 
reliable photovoltaic modules. An inverter and power conditioning 
system converts the de photovoltaic output to 480 volts 3 phase ac 
compatible with the power grid. The system was designed to facili- 
tate fabrication of subassemblies at the Rancho Seco site. Motorola 
was selected to supply the photovoltaic cells, and supplied modules 
for acceptance testing by the Jet Propulsion Laboratory. One section 
of an array was fabricated and erected in the Acurex solar test park 
to evaluate the detailed design and verify analytical simulations used 
in performance predictions. Test results are included. The Phase I 
planning activities for Phase II (construction) and Phase III (oper- 
ation and evaluation) are summarized. 


46091 (DOE/JPL/954698—1A) Module/array interface study. 
Final report. (Bechtel National, Inc., San Francisco, CA (USA)). 
Aug 1978. 227p. Dep. NTIS, PC A11/MF AO1. 

Bechtel National, Inc. has conducted a study of alternate 
module, panel, and array designs for use in large scale applications 
such as central station photovoltaic power plants. The objective of 
the study is to identify design features that will lead to minimum 
plant costs. Several aspects of module design are evaluated, includ- 
ing glass superstrate and metal substrate module configurations, the 
potential for hail damage, light absorption in glass superstrates, the 
economics of glass selection, and electrical design. Also, three alter- 
nate glass superstrate module configurations are evaluated by means 
of finite element computer analyses. Two panel sizes, 1.2 by 2.4 m (4 
by 8 ft) and 2.4 by 4.8 m (8 by 16 ft), are used to support three 
module sizes, 0.6 by 1.2 m (2 by 4 ft), 1.2 by 1.2 m (4 by 4 ft), and 1.2 
by 2.4 m (4 by 8 ft), for design loadings of +- 1.7 kPa (35 psf), +- 
2.4 kPa (50 psf), and +- 3.6 kPa (75 psf). Designs and cost estimates 
are presented for twenty panel types and nine array configurations at 
each of the three design loadings. Structural cost sensitivities of 
combined array configurations and panel cases are presented. 


46092 (N—78-32164) Satellite power systems (SPS) concept defi- 
nition study: SPS point design definition update. Hanley, G.M. (Rock- 
well International Corp., Downey, CA (USA). Space Div.). 30 Jul 
1978. Contract NAS8-32475. 106p. NTIS PC A06/MF AO1. 

The Rockwell International Photovoltaic Satellite Based Sat- 
ellite Power System (SPS) Point Design as it is defined through July 
1978 is described. The point design to be presented is the result of a 
series of trade studies. The data established during the period May 
through July 1978 is incorporated in this summary document. The 
system relationship of the total Satellite Power System is depicted. 
This document discusses only the first two elements: the satellite and 
ground systems. 


46093 (N—79-12557) Satellite power system (SPS) environmen- 
tal impacts, preliminary assessment. Livingston, F.R. (Jet Propulsion 
Lab., Pasadena, CA (USA)). 1 Apr 1978. 26p. NTIS PC A03/MF 
AOl. 


_ Present power plant assessment factors are used to present 
satellite power system (SPS) impacts. In contrast to oil, gas, nuclear 
and coal fueled power plants, the SPS and hydroelectric power 
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plants produce air, water, and solid waste emissions only during the 
construction phase. Land use impacts result from the placement of 
rectennas used for microwave receiving and rectifying. Air quality 
impacts of the SPS resulting from the construction phase amount to 
0.405 metric tons per megawatt year. Solid wastes impacts are 0.108 
metric tons per year of operation. Other impacts such as those 
caused by heavy lift launch vehicle sites are also discussed. 


46094 (N—79-12558) Satellite power system (SPS) microwave 
subsystem impacts and benefits. Dickinson, R.M. (Jet Propulsion 
Lab., Pasadena, CA (USA)). 28 Sep 1977. 104p. NTIS PC A06/MF 
AOl. 

The impacts and benefits to society of the microwave subsys- 
tem resulting from the developing, construction and operating of a 
space solar power to earth, electric power delivery system are 
presented and discussed. The primary benefit (usable energy) is 
conveyed mainly in the fundamental frequency portion of the RF 
radiation beam that is intercepted and converted to electric power 
output. The small fraction of the microwave and other electromag- 
netic energy that does not end up in the electric utility grid, yields 
most of the subsystem impacts. The impacts range from harmonics 
and noise radiated by the transmitting antenna, through potential 
interference with ionospheric communications and navigation caused 
by the power beam heating the ionosphere, to the potential large 
land area requirements for the rectennas and low level microwave 
radiation around the rectennas. Additional benefits range from a 
very low level of waste heat liberated and lack of atmospheric 
emissions including noise while operating to having no residual 
ionizing radiation from the rectenna when it is deactivated. 


46095 (TID—29094) Satellite power system (SPS): an overview 
of prospective organizational structures in the solar power satellite 
field. Edler, H.G. (PRC Energy Analysis Co., McLean, VA (USA)). 
Oct 1978. Contract EG-77-C-01-4024. 20p. Dep. NTIS, PC A02/MF 
AOl 

This effort included a literature survey, interviews with ac- 
knowledged experts in the fields of organizational entities, space, 
solar energy, and the SPS concept, and an analysis of these inputs in 
order to identify the organizational alternatives and make judgments 
as to their feasibility to serve as patterns for a future SPS entity. 
Selection and evaluation criteria were determined to include timeli- 
ness, reliability, and adequacy to contribute meaningfully to the U.S. 
supply; political feasibility (both national and international); and 
cost-effectiveness (including environmental and other external costs). 
Based on these criteria, four organizational alternatives appeared to 
offer reasonable promise as potential options for SPS. These includ- 
ed three domestic alternatives and one international alternative. A 
large number of key issues emerged from the analysis as being 
factors which would influence the final selection process. Among 
these issues were a variety having to do with international law, 
international institutions, environmental controls, economics, oper- 
ational flexibility, congressional policies, commercial-vs-governmen- 
tal ownership, national dedication, and national and operational 
Strategic issues. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 46095 


46096 (CONF-780383—) Systems studies for central solar ther- 
mal electric. (Sandia Labs., Livermore, CA (USA); Houston Univ., 
TX (USA). Solar Energy Lab.). Oct 1978. Contract EY-76-C-04- 
0789. 494p. Dep. NTIS, PC A21/MF AO1. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 

Abstracts are included for seventeen papers. (MHR) 


46097 (CONF-780383—, pp 17-20) Purpose of workshop. 
Eicker, P.J. (Sandia Labs., Livermore, CA). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


The Systems Studies Workshop was organized to encourage 
interaction between the diverse elements of the solar thermal electric 
community - in particular the designers of systems and the electric 
utilities which will use them. 


46098 (CONF-780383—, pp 177-227) Hybrid and repowered 
solar electric plants. Brune, J.M. (Sandia Labs., Livermore, CA). Oct 
1978 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


The term hybrid solar plant in its broadest sense includes not 
only the use of solar technology with another source of energy to 
produce heat or electricity, but also the collection of insolation with 
two or more solar technologies. One class of hybrid systems current- 


ERA VOL. 4, NO. 18 


ly being analyzed by DOE and Sandia Laboratories is that using a 
central receiver solar energy collection system with another source 
of energy to produce electricity. This concept and others offer a 
number of potential benefits. The inclusion of parallel solar thermal 
sources in non-solar power plants may allow savings in fuel costs 
and reduced consumption of scarce, imported fuels, while maintain- 
ing the plant as a reliable capacity source. Some hybrid concepts 
may be suitable for repowering existing power plants enabling a 
more rapid commercialization of solar technologies and reduced 
environmental impact. For plants which are entirely powered by 
solar energy, the seasonal and daily fluctuations in insolation require 
the use of energy storage and, in many cases, additional backup 
capacity to meet the utility reliability constraints. Solar hybrid plants 
have the potential to provide the same reliable capacity as compara- 
ble non-solar plants. Thus, the savings in required backup capacity 
adds to the value of hybrid solar plants. A utility building a solar/ 
hybrid plant may choose to use the hybrid portion of the plant more 
than simply as backup capacity.The amount of a demand to be 
satisfied by a hybrid plant will largely depend on the cost of the fuel 
and solar equipment. The trade-offs between solar equipment and 
fuel cost as well as the benefits of improved capacity credit are 
explored. 


46099 (CONF-780383—, pp 229-252) Generation dispatch mod- 
eling for central solar thermal generation design. Schweppe, F. (Mas- 
sachusetts Inst. of Tech., Cambridge). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, , USA (27 Mar 1978). 


The design of an optimum central station solar plant depends 
on the explicit characteristics of the rest of the power system 
(generators, load, storage). Ideally, the design optimization involves 
searching over both system expansion and system operation (genera- 
tion dispatch) variables for the whole system to minimize the sum of 
capital and operating costs. This paper discusses one part of the 
overall problem, the simulation of the generation dispatch to predict 
operating costs and reliability. This modeling methodology is called 
production costing. The choice of production costing methodology 
depends on computer time - accuracy - type of output trade-off. 


46100 (CONF-780383—, pp 253-274) Dispatch from a utility 
viewpoint. Ziol, M.J. (Southern California Edison Co., Rosemead). 
Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


Introduction of solar generation into electric utility systems 
will affect several aspects of electric system operations. Production 
costing simulation and probability of loss of load techniques are 
often used as a means to establish the load carrying capability and 
economic value of solar generation. System operation/real time 
considerations should be considered to understand the limitations of 
these models. Simplifying assumptions in compromises are necessary 
in system modeling and are worthy of discussion. Implementing a 
peak shaving dispatch strategy using solar complicates daily capacity 
planning and suggests that increased use of weather forecasts and 
telemetered sunfall data may be required. Similarly, computer pro- 
grams to optimize combined solar and thermal generation may be 
necessary to assist operating personnel in optimizing solar genera- 
tion. Solar units having storage are likely to be subjected to spinning 
reserve performance standards now applied to energy limited hydro- 
electric units. In California, these standards require that the unit be 
considered as capacity only if it has at least two hours of energy 
production capabilities in storage. The dispatch solar unit is likely to 
be modified to reflect this standard. 


46101 (CONF-780383—, pp 275-297) Generation system plan- 
ning: a review of concepts and analytical methods. Sullivan, R.L. 
(Univ. of Florida, Gainesville). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


Because of the enormous capital expense associated with the 
construction of generation facilities, in addition to the sensitivity of 
the existing system to the introduction of new generation, generation 
system planning is both complex and extremely important. Poor 
planning not only has a detrimental effect on a utilities ability to 
secure financing but it can easily erode away the basic financial 
integrity of the industry. The basic issues normally addressed by 
generation system planners are presented. Further, when appropri- 
ate, comments are made pertaining to both the availability of tools 
used by utility planners as well as the underlying theory on which 
these tools are based. 


46102 (CONF-780383—, pp 339-351) Integration of solar ther- 
mal electric plants into utility networks. Day, J.T. (Westinghouse 
Electric Corp., East Pittsburgh, PA). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 
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For the proper assessment of the prospective value and 
impact of solar thermal power plants upon an electric utility system, 
detailed modelling of the operation of such a plant is required. This 
modelling should involve the interactive dispatch of the solar plant 
with other generating units on the utility system. Through this 
procedure proper sizing of the solar plant and its subcomponents, 
such as solar collector area, can be ascertained. Also, solar plant 
operational strategies involving the use of dedicated storage can be 
evaluated. Such procedures have been used to produce assessments 
on collector area and storage sizing for solar plants, as well as system 
reliability impacts relative to geographic dispersion of multiple 
plants, and penetration. Statistical methods involving the correlation 
of insolation and utility system demand, and solar plant operating 
strategy, are required for proper reliability impact assessments. 


46103 (CONF-780383—, pp 353-363) Solar energy in Europe. 
Bignon, M. (CETHEL, Paris, France); Ortiz, C. Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


Impromptu statements delivered by participants from France 
and Spain offered insight into developments throughout the Europe- 
an community. Government-sponsored activities in France and 
Spain indicate that research into central thermal is a universal 
enterprise. Research has begun in France on Thermal Helio Electric 
in a Megawatt range [THEM]. Plans are to build a facility near 
Odeillo with 2 MW nominal capacity and 4 MW maximum capacity, 
with six hours of full capacity storage. The European community 
plans to build a 1 MW electric demonstration plant with an Italian 
receiver and French and German mirrors. In Spain, plans are under- 
way to build a Central Electric Solar plant in Palmaria, a project 
spurred by the high cost of oil and the absence of fossil fuel 
resources. The design will be similar to the Barstow plant design. 
The prototype heliostat will be ready for testing at the end of May 
1978; construction is projected for the beginning of the 80's. Spain 
sees potential in combining solar and hydro electric power and does 
not anticipate storing thermal because hydro offers a readily availa- 
ble substitute for solar during outages. 


CENTRAL RECEIVER 


46104 (CONF-780383—, pp 23-57) Overview of the heliostat 
development program. Wilson, W.G. (Sandia Labs., Livermore, CA). 
Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


Each central receiver power plant requires heliostat quantities 
on the order of thousands to tens of thousands of individually 
controlled units. Since the cost of the heliostat collector field is such 
a large fraction of the total capital cost of a commercial installation, 
particular emphasis is being given to the cost reduction of these 
components. Current development efforts are concentrating on a 
variety of design approaches to meet the established performance 
requirements for operation of the plant. At the same time, however, 
these requirements are being systematically examined to identify the 
minimum criteria necessary for acceptable performance. The ulti- 
mate objective is the establishment of viable design concepts that are 
amenable to the high volume, economic, mass production necessary 
to meet the cost goals for heliostats. This presentation reviews the 
past development work funded by DOE, summarizes the current 
design efforts and indicates future program plans. 


46105 (CONF-780383—, pp 59-79) Collector cost and perform- 
ance trade-off studies. Eason, E.D. (Sandia Labs., Livermore, CA). 
Oct 1978. 

From 1978 DOE werkshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


The cost of solar central thermal electric power plants can be 
reduced by determining the most cost-effective level of heliostat 
performance. This presentation describes one method of carrying out 
the necessary trade-off studies and cost minimization. Examples 
using preliminary 10 MW pilot-plant cost and performance figures 
serve to illustrate the methodology, type of data needed, and poten- 
tial results. The emphasis is on understanding the nature of the 
compromise between cost and performance, rather than establishing 
the best collector design for a specific plant. 


46106 (CONF-780383—, pp 81-95) Central receiver system and 
heliostat field optimization. Vant-Hull, L.L. (Univ. of Houston, TX). 
Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


Extensive codes have been developed for the optimization of 
heliostat fields for Solar Central Receiver power systems. Before 
they can be implemented, however, a conceptual design of the entire 
system must be generated so the component costs and losses can be 
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developed for use in the economic optimization of the heliostat field. 
In addition, turbine efficiency (and hence the receiver temperature) 
plays an important role in establishing the thermal power required. 
After a discussion of these considerations, the operation of the 
optimization codes will be summarized. 


46107 (CONF-780383—, pp 97-114) Optimal module sizing for 
solar central receiver thermal electric power plants. Hankins, J.D. 
(Sandia Labs., Livermore, CA). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX USA (27 Mar 1978). 


The turbine generator set in a solar central receiver thermal 
electric power plant can be fed by one or by several heliostat- 
receiver groups or modules. The cost of the electricity produced by 
solar plants will depend on the plant and module size. A number of 
factors must be balanced to produce minimum cost electricity. 
Among them are the cost of piping between modules and the turbine 
generator, the cost of towers, the amount of redirected power which 
is absorbed or scattered in the atmosphere, and the amount of 
redirected power which misses the receivers. Work-in-progress on 
plant and module size optimization for several central receiver 
technologies is reported. Heliostat cost, atmospheric attenuation of 
light and the way in which tower cost varies with tower height are 
treated as parameters. Over the parameter range considered for 
water-steam solar plants employing an external cylindrical receiver, 
a single-module plant whose size is at least 100 MW/sub e/ appears 
to be the best choice. 


46108 (CONF-780383—, pp 115-137) Advanced central receiver 
studies. Tallerico, L. (Sandia Labs., Livermore, CA). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


A number of advanced central receiver studies are being 
conducted to establish the feasibility of developing a system which 
will significantly reduce the cost of electricity generated by a solar 
central receiver. These systems use water/steam, sodium, salt, air, 
and helium in the receiver. The water/steam, sodium and salt 
receivers are coupled to a Rankine cycle turbine, and the air and 
helium receivers are coupled to a Brayton cycle turbine. The major 
limitations of the water/steam system are the low system efficiency 
which results because of the constraints imposed by the storage 
subsystem, the low maximum flux which the receiver can absorb, 
and the cost of the heliostats. In addition to having the potential for 
smaller, more efficient receivers, the sodium, salt, and air/helium 
systems use high efficiency turbines and fewer heliostats. Thus, they 
may result in a more cost effective central receiver. Extensive 
parametric studies are currently being conducted to obtain the 
information required to evaluate the systems early in FY79. An 
overview of these systems and the scope of the parametric studies 
are presented. 


46109 (CONF-780383—, pp 139-176) Role of storage in deter- 
mining the value of a solar plant in an electric power grid. Woodard, 
J.B. (Sandia Labs., Livermore, CA). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


This presentation was a review of the reasons for incorporat- 
ing thermal storage into the design of a central receiver thermal 
electric power plant. Four roles for storage were identified and 
reviewed and a design example was presented to illustrate the need 
to study the integration of a solar plant into an electric power grid. 
A copy of the viewgraphs used in this presentation along with 
supplementary notes for viewgraphs which are not self-explanatory 
are presented. 


46110 (CONF-780383—, pp 313-337) Generation planning from 
a utility viewpoint. Maddox, J.D. (Public Service Co., Albuquerque, 
NM). Oct 1978. 

From 1978 DOE workshop on systems studies for central 
solar thermal electric; Houston, TX, USA (27 Mar 1978). 


Generation planning is a continuous process of evaluating the 
short, medium, and long-range alternatives to supplying the 


company’s power needs. It requires considerable interfacing with 
other functional units and management in preparing the best expan- 
sion plan to meet the utility's needs. Generation planning is tasked 
with evaluating the technical aspects of an expansion plan such as 
plant characteristics, load requirements, fuel availability, loss of load 
probability, and economic implications. Generation planning must 
also review the subjective factors associated with the alternatives 
and quantify these qualitative elements as best possible. An example 
is determining the impact of a potential plant delay and/or deration 
due to environmental constraints and associating a probability of 
occurrence with the impact. This work contributes to the develop- 
ment of a logical supportable basic which is useful in supporting and 
justifying major decisions to regulatory agencies. The basic interface 
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requirements for completing a generation planning analysis requires 
the following major activities load forecast, generation alternatives 
analysis, existing generating system data, —— criteria and guide- 
lines, and planning strategies evaluation. analysis will hopefully 
produce a 10 to 20-year generation expansion planning outlook. 


46111 (SAN—1605-7(Vol.2)) Solar central receiver prototype 
heliostat CDRL item B.d. Final technical report, Volume 2. Easton, 
C.R. (McDonnell Douglas Astronautics Co., Huntington Beach, CA 
(USA)). Aug 1978. Contract EG-77-C-03-1605. 257p. (MDC-G— 
7399(Vol.2)). Dep. NTIS, PC A1l2/MF AO1. 

This is volume II of a two volume report which presents the 
results of a study to define a low-cost approach to the production, 
installation, and operation of heliostats for central receiver solar 
thermal power plants. Performance and cost analyses are presented, 
and critical R and D areas are identified. Also, computer printed 
work sheets are included for heliostat investment, maintenance 
equipment investment, initial spares investment, and first years oper- 
ations and maintenance for 2,500, 25,000, 250,000, and 1,000,000 units 
per year production. (WHK) 


46112 (SAND—78-1600C) HELIOS and reconcentrators. Vitti- 
toe, C.N.; Biggs, F.; Matthews, L.K.; Seamons, L.O. (Sandia Labs., 
Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 6p. 
(CONF-790541—18). Dep. NTIS, PC A02/MF AOl1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The HELIOS computer code for modeling solar energy 
collection by reflecting systems has been evolving over the last two 
years. Recent extensions include application to reconcentrators and 
to the evaluation of heliostats at the Central Receiver Test Facility 
(CRTF) at Albuquerque, New Mexico. Data are now becoming 
available for detailed comparisons between HELIOS predictions and 
experimental data. Such comparisons are now used as an aid to 
heliostat evaluation. Here HELIOS predictions are compared with 
image data produced by 23 heliostats at the CRTF and with data 
from a single facet chosen partially because of exceptionally large 
distortion. Two dimensional surface slope errors and reflectance 
properties are necessary to explain the single facet results. The 
method of treating reconcentrators is presented. Comparisons with 
reconcentrator data are planned. More detailed facet-normal mea- 
surements are needed. Considerable two-dimensional error data are 
needed to explain fine structure in present data. 


46113 (SAND—78-2072C) Effects of outdoor exposure on the 
solar reflectance properties of silvered glass mirrors. Freese, J.M. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. 5p. (CONF-790541—30). Dep. NTIS, PC A02/MF AOI. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The specular reflectance properties of silvered glass heliostat 
mirrors have been studied during a 15 month period of exposure to 
outdoor weather conditions. A bidirectional reflectometer was used 
to measure the reflected beam profile at wavelengths of 500, 700, 
and 900 nm, with an incident angle of 20°. Data were obtained by 
measuring exposed samples at two-day intervals. It was found that 
weather conditions such as wind and rain could decrease or increase 
the reflectance of a mirror. The largest decrease in reflectance for a 
two-day period was 0.06 reflectance units, while the largest increase 
for a two-day period was 0.083 reflectance units. A snow storm 
restored an exposed mirror’s specular reflectance to within 0.01 
reflectance units of the initial value obtained after the laboratory 
ultrasonic cleaning. Because of varying weather conditions, it is very 
difficult to take a short-term cleaning cycle result and predict the 
reflectance loss for a longer period of time. In long-term exposure 
tests, where the mirrors were never cleaned, the specular reflectance 
gradually decreased while being modulated by occasional sudden 
changes which corresponded to snow or rain weather conditions. 


46114 (SAND—79-8034) Wind tunnel test of a full-scale helio- 
stat. Peglow, S.G. (Sandia Labs., Livermore, CA (USA)). Jun 1979. 
Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC A02/MF AOI. 

The wind tunnel tests performed in the NASA facility in 
December 1978 on a DOE prototype heliostat are described and a 
comparison of the data with analytically derived results is presented. 
Testing consisted of obtaining loads, moments, dynamic behavior 
(via servo accelerometers) and flow visualization for the entire range 
of operational and survival configurations. The data from the test 
has been used to augment the significant analytical and experimental 
work done by the various contractors and Sandia in support of 
heliostat design and development. 


46115 (SERI/PR—13-214) Solar Thermal Test Facilities Users 
Association. Progress report, 1 January—31 March 1979, Bishop, C.J. 
(Solar Energy Research Inst., Golden, CO (USA)). Apr 1979. Con- 
tract EG-77-C-01-4042. 42p. Dep. NTIS, PC A03/MF AO. 
Activities for the Solar Thermal Test Facilities Users Associ- 
ation (STTFUA) for the period from 1 January to 31 March 1979 
included: the announcement of the High Temperature Solar Re- 
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search Program which will fund experiments totalling $500,000; the 
issuance of a Management Plan, a FY78/First Quarter FY79 Sum- 
mary Report, and the proceedings from the High Temperature 
Industrial Processes Workshop; the funding of three new experi- 
ments; and the receipt of 36 additional proposals which have entered 
the review process. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 46243, 47453 


46116 (CONF-780236—P1) Fifth ocean thermal energy conver- 
sion conference. Volume 1. Sections I-III. Lavi, A.; Veziroglu, T.N. 
(eds.). (Miami Univ., Coral Gables, FL (USA). Clean Energy Re- 
search Inst.). Sep 1978. Contract EG-77-G-05-5550. 610p. Dep. 
NTIS, PC A99/MF AOl1. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 

Separate abstracts were prepared for the 33 papers presented. 
(WHK) 


46117 (CONF-780236—P1, pp _ 1.4-I.15) Keynote address. 
Madewell, J.F. (Dept. of Energy, Washington, DC). Sep 1978. 
From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The status and progress of OTEC in 1977, the impact of the 

ment of Energy on the OTEC program, the new thrust of 
OTEC, the new role of government in OTEC, and the contractor/ 
supplier role in OTEC are discussed. (WHK) 


46118 (CONF-780236—P1, pp 1.16-I.21) Ocean thermal energy: 
an untapped world resource. Matsunaga, S. (Senate Representative 
for the State of Hawaii, Washington, DC). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Senator Matsunago first briefly reviewed the national and 
world energy picture and noted the delay in the formulation of 
national energy plan in the U.S. In sum, he says a national energy 
policy for the U.S. should consist of energy conservation, develop- 
ment of existing domestic resources, and accelerated development of 
new sources of energy. He stresses the importance of developing all 
energy sources. The potential of geothermal and solar energy in 
Hawaii is great, leading the author to predict that geothermal power 
will become a reality soon with the installation of a 2-1/2 to 3 MWe 
well-head generator on the island of Hawaii, that many of Hawaii's 
homes and business rr: will be provided with electricity 
— by modern and efficient windmills and thermal energy 
rom the ocean. The conversion presently of biomass into electrical 
energy is noted. Ocean energy could be of major importance on a 
local or regional scale in particularly favorable areas where the 
resource potential is substantial. (MCW) 


46119 (CONF-780236—P1, pp I.22-I.53) OTEC program status 
and plans. Gronich, S. (Dept. of Energy, Washington, DC). Sep 
1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


In the past year, significant tests have been conducted on the 
thermal performance of heat exchangers, biofouling rates, cleaning 
and corrosion. Results of those tests are presented. In addition, major 
system studies are being conducted on the power subsystems, plat- 
form and cold water pipe, and electric cables. Subsystem cost goals 
are projected for each of these, and the relative economics of OTEC 
are compared with those of more traditional baseload power sys- 
tems. Future program plan options and assessments are presented. 


46120 (CONF-780236—P1, pp I.54-1.80) Advances in OTEC 
ocean engineering. Sherwood, W.G. (Dept. of Energy, Washington, 
DC); Trzaskoma, W.P. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The advancements made in the past year in the ocean engi- 
neering aspects of the Ocean Thermal Energy Conversion (OTEC) 
program are described. The ocean engineering requirements for the 
OTEC program, although pressing the state of the art in the cold 
water pipe area, are believed to be achievable within a relatively 
short time frame. Considerable ocean engineering progress has been 
achieved in the past few months, and it is anticipated that greater 
progress will be forthcoming now that OTEC has entered the 
conceptual/preliminary design phases. Commercial plant studies 
show that the power system, cold water pipe and seawater system 
designs must be optimized within the selected hull through an 
overall systems approach in order to achieve the competitive cost 
goal set by the program. Based on the ocean engineering work 
during the past year, as described, modular experimental platforms in 
the 10 to 20 MWe size can be constructed in U.S. shipyards, 
deployed to selected sites, and begin delivering energy by 1983 
through the application of existing offshore petroleum technology. 
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46121 (CONF-780236—P1, pp 1.81-I.102) OTEC power systems. 
Lavi, A. (Dept. of Energy, Washington, DC); Berg, R.D. Sep 1978. 
From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The status of the R & D program within the Department of 
Energy for the development of power cycles for OTEC is described. 
Four cycles are presently under study. They are the closed Rankine 
binary cycle with ammonia as the working fluid; the open Rankine 
cycle with water as the working fluid; the hybrid cycle, which is 
basically a closed Rankine cycle driven by low temperature steam; 
and the lift cycle, where the latent heat of vaporization of a portion 
of the warm water is converted into mechanical potential energy by 
raising the warm water to a higher elevation. 


46122 (CONF-780236—P1, pp II.1-I1.4) Electric utility systems 
integration aspects for OTEC power. Garrity, T.F. (Dept. of Energy, 
Washington, DC). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The new solar energy power sources being investigated and 
demonstrated by various organizations offer enormous prospects for 
ultimately solving much of our nation’s energy needs. The central 
station power concepts, as well as the dispersed generation and 
storage alternatives, will impose new demands on the electrical 
transmission and distribution networks. Solar energy sources present 
different characteristics to the electric grid, as contrasted to the 
more traditional base load nuclear and fossil fuel generating sources. 
In order to ensure that these new generating sources successfully 
integrate into the power grid, it is essential that electric utilities be 
encouraged to carry out the necessary studies to effect this smooth 
integration of new energy technologies. This is particularly true for 
Ocean Thermal Energy Conversion power sources (OTEC). 


46123 (CONF-780236—P1, pp II.5-I1.21) Bottom power cables 
connecting floating power stations to shore. Morello, A. (Industrie 
Pirelli S.p.A., Milan, Italy). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The bottom cable component of the overall OTEC submarine 
cable system is discussed in detail regarding its potential application 
to satisfy off-shore transmission requirements up to 3000 MW. The 
state-of-the-art in submarine cables is presented as a function of 
transmission voltage levels, mode of transmission, plant distance 
from shore, and type of cable to be deployed for four (4) representa- 
tive sites (i.e. Hawaii, Puerto Rico, New Orleans, and West Coast of 
Florida). Also presented is a discussion of the cable laying and 
embedding problems such as the increasing complexity of cable 
design vs. water depth and the depth of cable burial into the sea bed. 
The first tentative cable selections are described taking into consid- 
eration site specific information. Because the data collected to date 
are insufficient, no conclusions are given. However, preliminary 
observations regarding the potential for the candidate cable systems 
to satisfy the OTEC cable system requirements are given. 


46124 (CONF-780236—P1, pp II.22-II.43) OTEC riser cable: 
problems and costs. Pieroni, C.A. (Simplex Wire and Cable Co., 
Portsmouth, NH); Smith, W.G. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Under contract to the Department of Energy, Simplex Wire 
and Cable Co:npany is performing a study to identify the potential 
problem areas in a high voltage (138 to 230 kv ac or +-250 kv to +- 
500 kv dc) riser cable system for a deep water OTEC plant. The 
riser cable system links the OTEC platform to the high voltage 
transmission cable on the ocean bottom. Problem areas to be exam- 
ined include mechanical as well as electrical stresses on the cable, 
installation techniques, sub-sea connections and plant terminations. 
State-of-the-art technology in these areas is examined and the limita- 
tions of present-day capabilities documented. Several basic riser 
cable considerations are explored. Attention is given to four con- 
cepts of riser cable support, and to the problems associated with a 
sub-sea connector. Types of power cables under consideration are 
discussed regarding basic advantages and disadvantages. A prelimi- 
nary cost estimate for an OTEC riser cable system, including instal- 
lation, is given. The goals of the Phase I riser cable study are 
outlined and preliminary conclusions are presented. The output of 
the present study will provide identification and direction of future 
study development, and evaluation needs. In order to attain the goal 
of a highly reliable riser system in time to meet the OTEC project 
requirements extensive engineering, manufacturing, and testing ef- 
forts must be initiated in the very near future. 


46125 (CONF-780236—P1, pp II.44-II.58) Effect of changes in 
the relative costs of fuel and capital resources on OTEC’s economic 
competitiveness. Pont, R.J. (Lockheed Missiles and Space Co., 
Sunnyvale, CA). Sep 1978. 


From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 
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The competitiveness of proposed OTEC plant concepts with 
current conventional (coal-fired and nuclear) power plant designs is 
evaluated for the Mexican Gulf area at the turn of the century. Low, 
medium and high OTEC plant costs are postulated, and the effect on 
the cost of delivered electricity of variations in the real cost of 
energy (fuels) and capital resources (interest rates) is taken into 
account. It is found that OTEC plants are likely to become cost 
competitive in this region with coal-fired plants should coal prices 
increase in real terms by 0 to 2.5% per year, and with nuclear plants 
should real nuclear fuel prices increase at yearly rates between .9 and 
3.9%. Variations in the cost of capital are found to have only a 
secondary impact on the competitiveness of OTEC with convention- 
al power generation technologies. 


46126 (CONF-780236—P1, pp II.59-II.76) Model for an OTEC 
cost simulation (OQTECOST). Reid, R.W. Jr. (Aerospace Corp., El 
Segundo, CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The OTECOST computer simulation is currently being de- 
veloped as a general mission analysis tool for the Ocean Thermal 
Energy Conversion community. Documentation and checkout of the 
current capability have been completed, and work is under way 
toward making the OTECOST program a flexible realistic simulator 
of power plant and transmission systems’ performance and cost. 
Portions of the OTECOST simulation are reviewed in their present 
form to acquaint the reader with present program models. Present 
models are presented in order to highlight the development efforts 
and provide the reader with an understanding of the simulation 
detail and its proposed direction. These models include relations for 
heat exchanger, platform, mooring, cold water pipe, turbo-gener- 
ator, and electricity transmission costs as well as electricity transmis- 
sion performance. The intention is to display those models which 
simulate major OTEC costs and/or those which are most in need of 
review for purposes of model correction and updating. Modifications 
which are currently being planned are briefly discussed in the last 
section. 


46127 (CONF-780236—P1, pp II.77-I1.93) Update of OTEC ba- 
seline design costs. Curto, P.A. (Mitre Corp., McLean, VA). Sep 
1978. 


From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The relative economics of several OTEC mission 

are discussed. The present and projected costs of alternative energy 
sources and manufactured products are compared to those for prod- 
ucts manufactured by potential OTEC systems. Since the 

and relative economic performance of an OTEC system is site- 
specific, a generalization is made regarding site characteristics. 
Tropical grazing OTEC plant-ships are assumed to operate in rela- 
tively benign ocean waters with an average 43.2°F (24°C) tempera- 
ture differential between the surface and 3281 feet (1000 meter) 
depth. Several potential locations in U.S. waters are examined for 
the grid-connected OTEC concept. The primary competitors for 
OTEC are baseload and intermediate electric power plants, coal- 
produced synthetic products, and products made with oil and gas. 
Certain unusual circumstances lead to specific opportunities for 
OTEC for island complexes, which are discussed. Other markets are 
also discussed and the relative potential for OTEC examined. There 
are technical as well as economic uncertainties regarding OTEC 
commercialization which have direct impact. In order for OTEC to 
acquire a substantial share of energy markets, these uncertainties 
must be resolved. Examination of the potential impacts due to these 
uncertainties yields the conclusion that OTEC technology must be 
refined by extensive RD & D before any commercialization can take 
place. 


46128 (CONF-780236—P1, pp II.147-I1.173) Analysis of various 
OTEC missions. Tschupp, E.J. (General Electric- TEMPO, Washing- 
ton, DC); Cohen, R. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The market potential for OTEC has been identified as being 
electricity, and energy-intensive products (such as ammonia and 
aluminum). Market penetration scenarios are derived for electrical 
utilities and energy-intensive industries in Southern and Southeastern 
United States, Puerto Rico/Virgin Islands and Hawaii. In addition, 
the potential of the production of lithium as an electrical bridge to 
provide peak power at locations remote from OTEC sites is consid- 
ered. A technological experience curve is derived for OTEC and 
applied to an OTEC systems model, to examine the potential market 
penetration scenarios. The institutional and incentive ramifications of 
OTEC market penetration are evaluated along with other require- 
ments for OTEC development. The likely benefits of OTEC as a 
domestic energy source are estimated. Possible Federal incentives 
for the stimulation of OTEC commercialization are examined. 
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46129 (CONF-780236—P1, pp II.174-11.191) EUROCEAN 
OTEC Project. Lachmann, B.A.P.L. (Association Europeenne 
Oceanique, Monaco-Ville, Pte. de Monaco, ag > Sep 1978. 

rom 5. OTEC conference; Miami, FL, USA Go Feb 1978). 


EUROCEAN, established in 1970, is an Association com- 
prised of 26 industrial companies from 9 European countries, with 
the purpose of studying and exploring the seas in the light of their 
industrial exploitation and protection. The main areas of interest are 
Energy, Living Resources, Minerals and Metals, and Bio-chemistry. 
The companies form groups according to their interest and one such 
group is concerned with the OTEC concept as an industrial proposi- 
tion. The EUROCEAN OTEC group was formed in 1976. Techni- 
cal studies on systems and components have been made and the 
technical problems have been defined stating the need for develop- 
ment and testing of heat exchangers, the need for testing turbines, 
cold water pipes, power cables and also mooring or positioning, the 
need for further work on various components, and subsystems. An 
initial evaluation of the economics has been made and a study has 
been conducted on the sensitivity of the electricity cost to the main 
parameters. The utilization of the produced energy and the integra- 
tion of possible industrial processes with the OTEC plant have been 
surveyed. Suitable sites have been geographically defined taking into 
account meteorological and oceanographic data as well as markets. 
The result of this study has encouraged the companies to continue 
their development work, to define in detail the R & D programme 
and to investigate the financing possibilities in order to implement 
this programme including the construction, operation, and evalua- 
tion of a pilot plant of about 25 MW. 


46130 (CONF-780236—P1, pp II.192-II.208) Ocean thermal 
energy: prospective renewable source of power. Berkovsky, B. 
(UNESCO, Paris, France). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The power potential of ocean thermal gradients is considered, 
and fundamentals of ocean thermal energy conversion are discussed. 
Open-cycle and closed-cycle power conversion systems, heat ex- 
changers, working fluids, and materials are reviewed. A brief history 
of OTEC is given, and environmental considerations are discussed. 
(WHK) 


46131 (CONF-780236—P1, pp II.209-11.235) Approach to 
-H. Sep 19 


OTEC commercialization. Lavi, G p 1978. 
From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


To date, most OTEC studies have focused on the design of an 
OTEC power plant, on the identification of the mission, and on the 
Government incentives for OTEC commercialization. An approach 
to OTEC commercialization taking into consideration the capital 
investment requirements needed to achieve an OTEC industry 
which can impact the United States energy market as early as the 
year 2000 is presented. It is shown that capital cost alone is not the 
appropriate measure for ensuring OTEC’s acceptance by the invest- 
ing community. The various Government incentives identified in the 
literature are examined. An approach to financing the construction 
of new facilities built to manufacture major OTEC components is 
proposed. Finally, the financing of OTEC power plants purchase is 
considered. It is shown that through the concept of modular financ- 
ing, investment risk can be reduced and thus, commercialization can 
be accelerated. 


46132 (CONF-780236—P1, pp I1.236-11.244) Commercialization 
of ocean thermal energy conversion. Ezra, A.A. (National Science 
Foundation, Washington, DC). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The possible roles the Federal Government can play in stimu- 
lating the commercialization of Ocean Thermal Energy Conversion 
Technology are explored. The Federal role is examined in the 
context of a Technology Delivery System for OTEC. The identifica- 
tion of the institution or class of institutions that will be the owner/ 
operator is crucial to the commercialization process. The concept of 
a technology delivery system is shown to be a guide in planning the 
commercialization process and in choosing the incentives that need 
to be provided by the Federal Government to stimulate commercial- 
ization. A technology delivery system is presented for each of three 
possible commercial applications of OTEC, electric power, alumi- 
num extraction, and ammonia manufacture. 


46133 (CONF-780236—P1, pp II.245-II.271) Toward a legal, 
institutional and financial framework for OTEC demonstration and 
commercialization. Tefft, R.C.; Kelly, R.L.; Dick, C.M. Jr.; Steven- 
son, K. (Tefft, Kelly and Motley, Inc., Washington, DC). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Recommendations for a specific baseline lega:, institutional, 
and financial framework calculated to induce expeditions OTEC 
demonstration and commercialization are presented. The time frames 
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for six exploitation scenarios are discussed, and the selected scenario 
is described. The priority requirement for federal legislation is 
stressed, and the recommended contents of Federal legislation are 
detailed. (WHK) 


46134 (CONF-780236—P1, pp II.272-I1.278) Review of Con- 
gressional and Executive Branch actions that provide commercializa- 
tion incentives for OTEC. Washom, B. (Fairchild Stratos Div., 
Manhattan Beach, CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A number of positive and negative changes occurred in 1977 
that could effect the eventual commercialization of Ocean Thermal 
Energy Conversion (OTEC) facilities. These incentives can general- 
ly be placed in three categories: institutional, tax and government 
qaceiinenes. The major changes in each of the categories during the 
past year are reviewed. The major institutional change of the year 
was the formation of the Department of Energy (DOE) and it will 
be reviewed in terms of the present plan by DOE to encourage 
commercialization. Numerous proposed tax changes will effect 
OTEC specifically as a class under the tax code and generally as an 
energy production facility. Primarily the tax provisions of HR 5263 
will be revised as it applies to OTEC. Finally, a review of the FY'78 
DOE budget and proposed FY’79 budget will be made. Collectively 
these changes create the determinants under which the eventual 
édnmacciiianin’ of OTEC will occur. 


46135 (CONF-780236—P1, pp II.279-II.283) Evaluation of the 
need for OTEC power in Puerto Rico. Sasscer, D.S. (Univ. of Puerto 
Rico, Mayaguez). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The position presented is that Puerto Rico, which various 
recent studies have shown to be the location in the U.S. where 
OTEC power will cost the least is, simultaneously, the location at 
which OTEC power is the most needed. Industrialization, as meas- 
ured by the growth of the islands electrical system, had, for the 
decade preceding 1972, increased at a rate of approximately 15% per 
year. In 1972 the electrical power system grew 19.2%, however, in 
1975 it decreased 1.7%. This radical reduction in electrical system 
expansion was primarily due to the high fuel cost paid by the Puerto 
Rico Water Resources Authority (PRWRA), the electrical power 
utility of the island. In 1972 PRWRA which is 99% dependent upon 
imported foreign oil for its energy source, purchased fuel oil at 
$1.41/bbl whereas in 1977 fuel oil costs were approximately $15/bbl. 
Electricity cost projections are made which, even if they are only 
approximately correct, indicate that OTEC power will be needed in 
Puerto Rico more than any other section of the country to meet the 
electrical power demands during the next several decades. 


46136 (CONF-780236—P1, pp II.284-II.301) Net energy analy- 
sis of an ocean thermal energy conversion (OTEC) system. Perry, 
A.M. (Oak Ridge Associated Univ., TN); Marland, G.; Zelby, L.W. 
Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The energy requirements for construction and operation of an 
OTEC system are estimated. The conceptual system selected for 
analysis was one developed by Lockheed Missiles and Space Compa- 
ny. It uses a Rankine power cycle with ammonia as the working 
fluid, and is based on essentially available technology. The plant 
would be located about 20 miles (30 kilometers) offshore and would 
produce 160 MW(e) of net electricity that would be carried ashore 
by underwater cable for transmission and distribution by convention- 
al means. Evaporators and condensers for the ammonia power cycle 
were assumed to be made of titanium (for resistance to corrosion) 
although it is recognized that aluminum alloys - preferable from a 
cost standpoint - may prove to have acceptable corrosion resistance. 
Net electrical output of the plant at an assumed 90 percent plant 
factor is 1.26 x 10° kWh(e) per year. Annualized energy inputs for 
construction and operation (including periodic repair and replace- 
ment of major plant components) are estimated to be 15 x 10° kWh 
of electricity and 37 x 10’ Btu of direct or indirect fuel consumption 
not associated with the electricity inputs. Thus the electrical energy 
subsidy represents about 1 percent of net station output, while non- 
electric energy subsidies add up to approximately 300 Btu per 
kWh(e). If the electrical energy inputs are assumed to come from 
fossil-fueled plants with an overall energy requirement of 13,850 Btu 
per net kWh(e), then the overall energy subsidy is about 58 x 10'° 
Btu per year. The delivered energy from the OTEC plant is thus 
nearly 7 to 10 times the direct and indirect primary energy inputs. It 
is clear, therefore, that this OTEC system would return useful 
energy far in excess of the energy inputs required for its construction 
and operation. 


46137 (CONF-780236—P1, pp III.1-I11.10) OTEC Environmen- 
tal and Resource Assessment Program. Lewis, L.F. (Dept. of Energy, 
Washington, DC); Duncan, C.P. Sep 1978. 

rom 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 
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The Ocean Thermal Energy Conversion (OTEC) Environ- 
mental and Resource Assessment Rea is that Sad of the Depart- 
ment of Energy's activity which assesses the Environmental and 
Resource requirements for continued OTEC development and en- 
sures not only that the appropriate research is done, but also that it 
matches the scheduled timeframe for development. At the immediate 
level the requirement is to locate possible OTEC sites not only by 
their available thermal resource, but also by other considerations 
such as their operational and survival design requirements. The 
program ensures that the information on conditions at the sites is 
acquired and that the best possible estimates of OTEC-induced 
changes are made. As background data are provided for the engi- 
neering design of OTEC, these designs are made available to ocean- 
ographers who, for example, are studying possible toxicity effects 
from working fluids and heat exchanger antifouling measures. The 
present program plan calls for a significant near term effort in site 
characterization at locations of probable OTEC deployment. This 
characterization is undertaken using historically acquired oceano- 
graphic data, models, hindcasts and other techniques to the extent 
possible. Field measurements are undertaken, as necessary, to aug- 
ment the archival data and, if required, for design and/or environ- 
mental assessment. Design requirements and site characterization 
data provide much of the necessary basis for environmental impact 
and resource assessments. 


46138 (CONF-780236—P1, pp III.11-III.37) Temperature differ- 
ence resource. Wolff, P.M. (Ocean Data Systems, Inc., Monterey, 
CA). Sep 1978. 

ob 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The continuous operation of OTEC plants requires the avail- 
ability of a consistent temperature difference resource. The require- 
ments of such a consistent OTEC AT resource are examined and 
related to other parameters. Ocean Data Systems, Inc. has examined 
all temperature soundings in the archive for possible OTEC sites in 
the following areas: Hawaii, Puerto Rico, Gulf of Mexico, Florida 
Straits, and Florida East Coast. This investigation produced most 
probable monthly soundings for each of 60 one-degree latitude and 
longitude squares. The Hawaiian and Puerto Rico areas are charac- 
terized by homogeneous temperature conditions and small variability 
at all depths. In the Eastern Gulf of Mexico and off Key West and 
Miami there are stronger currents and greater space and temporal 
variability. The loop current in the Eastern Gulf of Mexico causes 
additional difficulties in analysis. A bi-modal temperature structure 
can exist. Plans for additional resource analysis are discussed. 


46139 (CONF-780236—P1, pp III.38-II1.63) Analysis of sea- 
surface temperature variations in the Gulf of Mexico using satellite 
data for OTEC siting. Vukovich, F.M. (Research Triangle Inst., 
Research Triangle Park, NC). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Sea-surface temperature variations were investigated using 
NOAA infrared data in the northern portions of the eastern Gulf of 
Mexico. The region was characterized by sea-surface temperature 
variations produced by cold intrusions associated with surges of 
river water and wind-driven effects and by intrusions of warm Loop 
Current water. The central portion of this region was most affected, 
but the results of the analysis suggested that this entire region was a 
difficult place to site OTEC. 


46140 (CONF-780236—P1, pp III.64-III.82) Ocean thermal and 
velocity characteristics of the eastern Gulf of Mexico relative to the 
placement of an OTEC plant: a progress report. Molinari, R.L.; Festa, 
J.F. (Atlantic Oceanographic and Meteorology Labs., Miami, FL). 
Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Historical temperature and current data collected in the Gulf 
of Mexico are reviewed to produce data representations needed in 
the design and placement of an OTEC plant and the evaluation of 
the impact of the plant on the environment. Specific products 
include horizontal plots of mean monthly vertical temperature differ- 
ences and mixed layer depths. Regions selected by the Department 
of Energy as potential OTEC sites are subdivided into smaller 
regions, for which annual and seasonal exceedence diagrams of these 
thermal properties are computed. Synoptic cruise data are reviewed 
to ascertain those regions which warrant further study, and to 
determine the cause of the variability in the smaller regions. Finally, 
a method to obtain crude estimates of the distribution of surface 
speeds is presented. 


46141 (CONF-780236—P1, pp III.83-III.103) Preliminary bio- 
ecologic investigations at the OTEC Gulf of Mexico site - 29°N 88°W. 
Sandusky, J.; Wilde, P. (Univ. of California, Berkeley). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Bio-ecologic measurements important for environmental as- 
sessment of the impact of an operating Ocean Thermal Energy 
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Conversion Plant have been initiated in July 1977 and November 
1977 at the proposed Gulf of Mexico site off the coasts of Louisiana, 
Mississippi, Alabama, and Florida with physical oceanographic mea- 
surements on the OSS Researcher in a joint effort with the Atlantic 
Ocean Marine Laboratory (AOML) of the National Oceanic and 
Atmospheric Administration (NOAA). The measurements in July 
included 16 formal hydrocast stations of various depths to 1000 
meters. Water was analyzed for trace metals, nutrients, and phyto- 
plankton biomass as estimated by chlorophyll and ATP. Physical 
data were supplied by NOAA—AOML. In addition, two surface net 
casts were taken to obtain zooplankton at the site and two “*C 
bioassays were made to measure productivity. The Deep Scattering 
Layer (DSL) was monitored at the site by a continuously recording 
12 KHZ depth sounder. Measurements in November were made 
from the RV Virginia Key (AOML). They included 4 hydrocasts, 7 
net tows for zooplankton (samples analyzed by Gulf Coast Research 
Laboratory), 1 STD trace, 20 XBT’s and one 'C phytoplankton 
bioassay. 


46142 (CONF-780236—P1, pp III.104-III.116) Evaluation of 
mixing and recirculation in generic OTEC discharge designs. Fry, D.J. 
(Massachusetts Inst. of Tech.); Adams, E.E.; Jirka, G.H. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The results of an experimental and analytical study of the 
external fluid mechanics of generic OTEC designs, which was 
conducted at M.I.T.'’s R.M. Parsons Laboratory for Water Re- 
sources and Hydrodynamics from March 1976 to July 1977 are 
summarized. In this study it was concluded that plants of 100 to 200 
MW, utilizing mixed evaporator and condenser discharges, could be 
designed to operate with no recirculation under typical ocean condi- 
tions. The primary design variables affecting recirculation were 
identified and recommendations for future research were made. The 
second half of the paper outlines a continuing research effort. This 
effort consists of further study of near-field mixing processes cur- 
rently underway at M.I.T. and study of the intermediate field 
disturbances of the ambient ocean now underway at Cornell Univer- 
sity. 


46143 (CONF-780236—P1, pp III.117-III.140) Effects of intake 
and discharge geometry on the potential for flow recirculation in 
OTEC plants. Sundaram, T.R.; Kapur, S.K.; Sinnarwalla, A.M. 
(Hydronautics, Inc., Laurel, MD). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The temperature differential available for power generation 
by an Ocean Thermal Energy Conversion (OTEC) power plant can 
become reduced either due to the recirculation of part of the warm- 
water discharge into the intakes, or due to the withdrawal by the 
intake of significant amounts of the cooler, lower layer waters. 
Results from laboratory experiments designed to study both of these 
effects are presented. In an earlier paper, presented at the Fourth 
Ocean Thermal Energy Conversion Conference, the authors have 
presented preliminary laboratory results on the degree of recircula- 
tion than can be anticipated for various ambient conditions and for 
certain highly simplified intake and discharge configurations. More 
comprehensive results are presented on the reductions in the maxi- 
mum available temperature differentials that can occur for four 
generic classes of intake-structure configurations and for horizontal 
discharges against, at right to and with the ambient current. The 
relevance of the results to OTECPP design is discussed and prelimi- 
nary guidelines for the design of the intake and discharge configura- 
tions and their locations are provided. 


46144 (CONF-780236—P1, pp IiI.141-III.164) Results from the 
Gulf of Mexico—OTEC far-field numerical model. Thompson, J.D.; 
Hurlburt, H.E.; Martin, P.J. (NSTL Station, MS). Sep 1978. 


P 
From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


One reasonable strategy for predicting the complex interac- 
tions between OTEC and the far-field environment is to develop a 
numerical model of a single well-observed ocean basin and repro- 
duce observed aspects of its physical oceanography. Then OTEC 
can be inserted as a perturbing influence on the basin. The impact of 
OTEC operations on the circulation and thermal structure of the 
basin can then be assessed. The Gulf of Mexico was chosen for initial 
model studies by virtue of its potential for OTEC utilization, its size, 
and relatively well-defined boundary conditions and well-observed 
features. The second model in the hierarchy of increasingly complex 
models of the Gulf of Mexico has now been developed. Simplified 
but realistic bottom topography and wind-forcing have been incor- 
porated in a two-layer primitive equation model. The model is 900 
km x 1600 km with a grid resolution of 20 km and a time step as 
large as 1/12 day. The model retains a free-surface and treats 
internal and external gravity waves implicitly. Forced inflow 
through the Yucatan Straits and outflow through the Florida Straits 
have been included. A nine-year integration to statistical equilibrium 
was performed with both wind and Loop-Current forcing included. 
The circuiation characteristics for a mid-Gulf site, a site just south of 
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New Orleans, and a site corresponding to the OTEC Gulf test-site 
are described based on model results. Near-surface and sub-surface 
scalar discharges from each plant are traced for ten months and 
concentration maps presented. The relevance of these model predic- 
tions to OTEC siting in the Gulf is discussed in detail. 


46145 (CONF-780236—P1, pp III.186-I11.202) Progress report 
for the environmental impact assessment program for the 1-MWe early 
ocean test platform. Sands, M.D. (Interstate Electronics Corp., Ana- 
heim, CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The 1-MWe Ocean Thermal Energy Conversion Early Ocean 
Testing Platform (EOTP) has a projected test date in mid-1979 in the 
Gulf of Mexico, Hawaii, or Puerto Rico. With the implementation of 
the National Environmental Policy Act of 1969, all government- 
funded activities must consider potential environmental conse- 
quences of the activity and prepare an environmental impact assess- 
ment and bring environmental considerations into the decision 
making process. This presentation summarizes the progress to date 
for the environmental impact assessment program for OTEC-1, the 
Early Ocean Testing Platform. The considerations in assessing 
impact for OTEC-1 first require a detailed description of the physi- 
cal system design. Included in the design description are the depth of 
intake and discharge pipes, volumes discharged, and applicable 
safety regulations and come mee The detailed site descriptive infor- 
mation including the biological, chemical, physical oceanographic, 
and meteorological data must be gathered from all available sources. 
Particular study areas include the effects of impingement and en- 
trainment, biocide effectiveness and toxicity to nontarget biota, 
working fluid release effects, climatological impacts, and worker 
safety. Also, the International, Federal, State, and local legal impli- 
cations of siting will be considered. While socioeconomic impacts of 
OTEC-1 now appear to be minimal, there is potential later for 
substantial benefits to the resident community serviced. When all 
relevant data are at hand the predictive process for assessing envi- 
ronmental impact is underway. 


46146 (CONF-780236—P1, pp III.203-III.213) Thermal struc- 
ture of the continental shelf waters off the Egyptian Mediterranean 
coast. Gerges, M.A. (Inst. of Oceanography and Fisheries, Alexan- 
dria, Egypt). Sep 1978. 

rom 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The various important features of the observed thermal struc- 
ture of the Mediterranean shelf waters are described. Seasonal 
formation and movement of the thermocline were investigated, and 
conclusions concerning time and space variabilities of the tempera- 
ture field in the studied area were drawn. Indications of present and 
possible future changes in the thermal structure are demonstrated, 
and were attributed to significant environmental effects resulting 
from human activity and recent technological development. The 
problem is also discussed from the point of view of the thermal 

llution, which is expected to exist in the area in the near future. 
urther analytical studies and field observations are essential, and 
are, therefore, suggested. 


46147 (CONF-780236—P1, pp III.214-III.230) Preliminary com- 
parative study of historical sea surface temperatures at potential 
} ee ga Miller, A.R. (Woods Hole Oceanographic Inst., MA). 

p 1978. 
From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Analyses of surface temperature averages and anomalies fo- 
cussing on the 25-year period 1945 to 1969 show long-term systemat- 
ic fluctuations varying on a hemispherical scale. A 180-degree phase 
correspondence seems to exist between the fluctuations of tempera- 
ture in the Gulf of Mexico and the Caribbean Sea. Another time- 
connected coincidence, based on a 50-year record, suggests a rela- 
tionship between Hawaiian temperatures and Japanese surface tem- 
perature phenomena. A breakdown of annual surface temperatures 
into their monthly anomalous components identifies cold seasons 
from warm seasons and warrants further study. 


46148 (CONF-780236—P1, pp III.231-I11.234a) Electromagnetic 
water treatment and fouling of heat exchangers. Kvajic, G. (Univ. of 
Miami, Coral Gables, FL). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Fouling of heat exchangers commonly caused by corrosion 
and deposition of dissolved and suspended solids in sea water is a 
significant drawback for a widespread use in OTEC plants. This 
work relates potentiallity of a nonreagent technique for sea water 
treatment which is based on low intensity magnetic field. A specific, 
proprietary device is described in which an inhomogeneous static 
field embodies a rotating magnetized spiral propeller. The perform- 
ance of the device in fire tube heat exchangers of the low pressure 
boilers showed essentially two beneficial effects: (1) hindrance of the 
scale formation and (2) reduction of the existing deposited scale due 
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to the leaching effect of the magnetically treated water. Experimen- 
tally found parameters which controlled treatment of industrial 
waters are briefed and are classified in the following four groups of 
variables: (1) water quality (specs like, content and nature of miner- 
als, suspended solids); (2) heat exchanger specs (i.e., heat transfer, 
fluid mechanics and materials, residence time of water in the heat 
exchanger, temperature); (3) magnetic device specs (like, field inten- 
sity, gradient, velocity of flow and residence time of water in the 
device, fluid flow modifier-propeller); (4) after-effect parameter 
> ey ca time of deactivation process after the treated water left 
the device (which is the least understood aspect of the magnetic 
treatment). 


46149 (CONF-780236—P1, pp III.235-III.265) Behavior of near- 
surface ocean currents, plankton biology benthic currents and ocean 
temperatures to depths of 2200 feet at a potential OTEC site off 
Keahole Point, Hawaii. Bathen, K.H. (Univ. of Hawaii, Honolulu). 
Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Ocean currents in the nearsurface waters (30 ft and 51 ft 
depths), benthic waters (900 ft, 1500 ft, 2000 ft, and 2200 ft depths), 
ocean temperatures both in the nearsurface and benthic waters, plus 
plankton biota and productivity were observed over a one month 
period between mid-September and mid-October 1977 off Keahole 
Point, Hawaii. The stations chosen are located in the area off this 
coast that has been considered a prime candidate site to continue 
OTEC studies. A total of 529.4 hrs of current meter data, at 
a intervals varying between 14 sec to 3-3/4 min, plus several 
hours of biological sampling were completed. The intent of the work 
was to describe the flow characteristics off Keahole Point, as it 
occurs simultaneously in the nearsurface and benthic depths and 
from the nearshore (300 ft from shore) to offshore (6030 ft from 
shore) waters. Results are presented and discussed. 


46150 (CONF-780236—P2) Fifth ocean thermal energy conver- 
sion conference. Volume 2. Sections IV-V. Lavi, A.; Veziroglu, T.N. 
(eds.). (Miami Univ., Coral Gables, FL (USA). Clean Energy Re- 
search Inst.). Sep 1978. Contract EG-77-G-05-5550. 592p. Dep. 
NTIS, PC A25/MF AOl1. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 

Separate abstracts were prepared for the 18 papers presented 
in this volume. (WHK) 


46151 (CONF-780236—P2, pp IV.1-IV.14) OTEC platform 
design optimization. Waid, R.L. (Lockheed Missiles & Space Co., 
Inc., Sunnyvale, CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Six conceptual configurations of platforms for the OTEC 
Commercial Plant are considered in a study leading to selection of 
appropriate configurations. The approach to concept optimization is 
presented together with interim results of the evaluation. Primary 
plant requirements are discussed and the resultant impact on major 
ocean systems is shown. Sensitivities between systems, the plant and 
operational site are illustrated. Platform response to environmental 
conditions is characterized by the motions and loads of platform and 
cold water pipe in a seaway. The effects of materials for construc- 
tion of the platform and the cold water pipe on the optimization of 
the plant are presented. Recommendations are presented for reduc- 
tions in the cost of OTEC platforms. 


46152 (CONF-780236—P2, pp IV.77-IV.127) Considerations in 
selection of OTEC platform size and configuration. Scott, R.J.; Ro- 
galski, W.W. Jr. (Gibbs and Cox Inc., Arlington, VA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Technical and economic factors relating to selection of an 
optimum size and configuration for an OTEC Commercial Plant are 
evaluated. Variables in plant mission include capacities from 50 to 
500 MWe, six hullforms, and three deployment sites. The unique 
problems associated with the development of a parametric family of 
OTEC platform designs are discussed. The Top Level Requirements 
set for the study are presented, and parametric trends in platform 
size and weight as a function of payload and hull shape are evaluat- 
ed. Other technical factors discussed include site sensitivity, motions, 
position-keeping and producibility. A method for evaluating the 
platform options is presented, based upon consideration of cost, 
schedule and risk. Discounted cash flow techniques are used to 
derive trends in net present value as a function of plant size and 
other variables, leading to recommendations for an optimum plant 
based on maximizing return on investment. Sensitivity studies are 
described which evaluate various assumptions. 


46153 (CONF-780236—P2, pp IV.128-IV.147) OTEC-1 Early 
Ocean Test Project. Castellano, C.C. (Dept. of Energy, Washington, 
DC); Summern, J.V. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 
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OTEC-1 will be the first major facility in the Department of 
Energy's Ocean Thermal Energy Conversion program. OTEC-1 
will be the test platform for the early ocean test segment of DOE's 
ocean thermal energy program. OTEC-1 is currently in the request 
for proposal (RFP) stage of procurement. Therefore, the information 
presented has been limited to that which has been made public. 
Based on the test results of OTEC-1 and other inputs, the basis for a 
decision will be available in 1979 or 1980 as to the technical 
feasibility of proceedings with a demonstration program. Demon- 
stration would be the major Ocean Thermal Energy Conversion 
program development cost and will be preceded by a pilot plant. 


46154 (CONF-780236—P2, pp IV.148-IV.177) Preliminary en- 
gineering design of a 5 MW/sub e/ tropical grazing OTEC pilot 
plant—status report. George, J.F.; Blevins, R.W. (Johns Hopkins 
Univ., Laurel, MD). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The APL concept for a 100 MW/sub e/ (net) tropical grazing 
demonstration plantship was described at the Fourth OTEC Confer- 
ence in March 1977, and elsewhere. This concept features the 
integration of modular, two-phase-flow heat exchangers with a 
barge-type, reinforced concrete platform to provide a low overall 
system cost. Current DOE planning emphasizes the design, construc- 
tion and deployment of a modular, pilot plantship which will bridge 
the gap between the early OTEC platform and a commercial-size 
configuration. This plantship will demonstrate at-sea operation of an 
OTEC system which is large enough to represent the problems of 
commercial plantship operation. Features of the pilot plantship in- 
clude modular, concrete hull structure; realistic size of CWP, materi- 
als, joint details and deployment concepts appropriate for commer- 
cial plantships; demonstration of power usage; the capability to 
install alternate heat exchangers; and the ability to assess reliability 
and costs for commercial units. 


46155 (CONF-780236—P2, pp IV.178-IV.236) Operational Sea 
State and Design Wave Criteria. Bretschneider, C.L. (Univ. of 
Hawaii, Honolulu). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Operational Sea State and Design Wave Criteria (OPSES— 
DEWAC) include wind, waves, and currents. These are essential 
criteria for operational uses and the design of any OTEC plant 
subjected to the ocean environment. The study should be considered 
preliminary, but the results are important as input for the ultimate 
determination of the feasibility of an OTEC plant. Additional work 
and studies are recommended in order to establish the final design 
criteria. Four potential locations were investigated: New Orleans, 
Louisiana; Key West, Florida; Punta Tuna, Puerto Rico; and Kea- 
hole Point, Hawaii. Also, some wave and current information for 
Miami, Florida, is included. Operational wave spectra for Sea States 
5 and 6, significant wave heights of 12 feet and 20 feet respectively, 
are included. The probability of occurrence of these sea states varies 
with location, and can be determined by use of statistical techniques. 
Each of the OTEC sites are subjected to possible hurricane wind and 
waves, with New Orleans being the most severe and Hawaii and 
Puerto Rico being the least severe. The design currents also vary 
from location with Key West (and also Miami) being the most severe 
and Keahole Point, Hawaii, and New Orleans being the least. The 
currents determined for Punta Tuna, Puerto Rico are questionable, 
as the geostrophic calculations based on two very close stations 
show a reversal of strong currents at the lower depths. However, for 
all OTEC sites additional current measurements are required to the 
1000 meter depth before final design criteria can be established. All 
components of the currents were co-linear added, but we have not 
included the wave orbital velocities, and this in itself needs an 
independent study. It is believed that additional studies should be 
made to obtain the final design wave spectrum for each site, and 
there actually may be more than one design spectrum to consider, 
several from each design hurricane. 


46156 (CONF-780236—P2, pp IV.237-IV.266) OTEC platform 
station keeping analysis. Davidson, H. Jr.; Little, T.E. (Westinghouse 
Electric Corp., Annapolis, MD). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Requirements for an OTEC station keeping system vary 
widely as a function of platform configuration, plant size, and site 
environment. Conversely, the station keeping system can have sig- 
nificant effect upon overall plant efficiency and cost. Models are 
developed for site environment and a range of OTEC platform 
configurations and power levels. Platform drag loads are determined 
using these models. The analysis develops station keeping candidates 
including dynamic positioning, multipoint moorings and a combina- 
tion of the two with performance selected to meet the range of 
OTEC requirements. Costs for major system components are devel- 
oped for the range of environmental and plant variables. 
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46157 (CONF-780236—P2, pp IV.267-IV.302) Methods for re- 
ducing structural loads on OTEC plant cold water pipes. Barr, R.A.; 
Murphy, P. (Hydronautics, Inc., Laurel, MD). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Studies over the past few years have indicated that the design 
of structurally adequate cold water pipes (CWP’s) is one of the most 
difficult problems Hicine the designer of an OTEC plant. The large 
loads imposed on the CWP by various environmental and operation- 
al factors make the design, fabrication and deployment of CWP’s 
which are not excessively heavy and costly very difficult. Means for 
predicting CWP loading and means for reducing the structural 
loading are considered. A number of factors have an important 
effect on the CWP loading including operating environment (waves 
and current), platform type and size, CWP geometry (length, diame- 
ter, etc.), CWP attachment geometry, and CWP material and con- 
struction methods. While little can be done about the environment at 
a given site, proper choices of platform type, CWP and attachment 
characteristics and CWP material can result in large reductions in 
CWP loads and hence in CWP weight and cost. 


46158 (CONF-780236—P2, pp IV.303-IV.319) OTEC cold 
water pipe design loads. Shih, W.C.L.; Hove, D.T. (Science Applica- 
tions, Inc., E] Segundo, CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Preliminary design loads for the OTEC plant cold water pipe 
have been recommended in a previous paper. A rational method, 
based on analytical considerations, for extrapolating drag data to 
higher Reynolds numbers than achievable in existing facilities has 
been developed. Review of the literature shows that load enhance- 
ment due to hydroelastic coupling may be important and must be 
quantified for the CWP design. 39 references. 


46159 (CONF-780236—P2, pp IV.320-IV.364) Dynamic loads 
induced by severe storms in elastic cold water pipes attached to OTEC 
ships by fixed and hinged connections. Tate, M.B.; Perini, L.L. (Johns 
Hopkins Univ., Laurel, MD). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


By integrating Rayleigh’s partial differential equation for 
motion of the cold water pipe in erty | a rigorous solution is 
0! 


developed for linear time-variant driving forces generated by pro- 
gressive ocean waves over deep water. With it, investigations of the 
loading, shear, moment, and deflection as dynamic responses of the 
pipe and movements of the OTEC ship were conducted. The results 
are discussed and include the behavior of elastic pipes that are fixed 
at the bottom of the ship or connected with a universal joint. For 
comparison, cases where the pipe is assumed to be rigid and where 
the ship without the pipe are treated also. The equations of motion of 
ship and pipe were set up according to the physical behavior of each 
and structural interaction between them together with the action of 
hydrodynamic forces a by large waves and swell. A rigid 
ship is assumed and deflection, shear, and bending moment for 
elastic pipes were computed in seakeeping investigations of the pipe 
and ship with dynamic responses found for pitch, heave, surge, roll, 
sidling, and sway as caused by severe storms. The solution was 
coded in a computer program for parametric studies of ship and pipe 
dimensions, weight, shape, and pipe connections for responses to 
severe storms, wave trains, and large swells. Also, dynamic re- 
sponses to 100-year maximum waves were computed, and the nu- 
merical results are illustrated and discussed. 


46160 (CONF-780236—P2, pp V.1-V.18) Conceptual design of 
an OTEC power system using modular heat exchangers. Barsness, E.J. 
(Westinghouse Electric Corp.); Miller, R.T.; Cunninghis, S. Sep 
1978. 


From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A conceptual design study of an OTEC power system shows 
that a cost-effective 100 MWe plant can be constructed using exist- 
ing manufacturing and shipbuilding facilities. The power plant is 
based on an optimized ammonia cycle and is configured for compati- 
bility with a ship-shape hull less than 200 feet wide and with a light- 
ship draft consistent with existing channel depth for access to the sea 
from the construction site. The heat exchanger design allows manu- 
facture of sub-elements in efficient manufacturing shops equipped 
with modern automated drilling and tube assembly machinery, a4 
which they can be shipped by rail to the platform outfitting site. All 
elements are within the lift capabilities of several candidate ship- 
building facilities. 
46161 (CONF-780236—P2, pp V.19-V.60) Power system 
module configuration using aluminum heat exchangers. Trimble, L.C.; 
Robidart, C.M. (Lockheed Missiles & Space Co., Inc., Sunnyvale, 
CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 





4844 ENERGY RESEARCH ABSTRACTS 


A conceptual design for a 25 MW(e) OTEC (nominal) Power 
System module configuration utilizing aluminum heat exchangers 
with state-of-the-art heat transfer techniques is presented. The con- 
cept is derived by a system engineering approach of defining the 
power system requirements and configuration selection criteria; syn- 
thesis of realistic candidate configurations; evaluation of these candi- 
dates against the stated criteria, and the definition of system func- 
tional and physical parameters for the selected candidate configura- 
tions. Emphasis is placed on heat exchanger materials (most life/cost 
effective heat exchangers), heat exchanger modularity (most cost 
effective number and geometric arrangement), heat transfer enhance- 
ment techniques (enhancement techniques suitable for shell and tube 
heat exchangers considering cost, performance, life, manufacturing, 
biofouling and maintenance), and biofouling countermeasures (tech- 
niques to minimize fouling heat transfer resistance); power system 
containment (optimum power system arrangement referenced to 
candidate platforms); and the power system net capacity (most cost 
effective net power output). The advantages of submerged heat 
exchangers are also discussed. The conceptual configuration estab- 
lished provides an aluminum horizontal shell and tube heat exchang- 
er with heat transfer enhancement on the shell side. Multiple flow 
seawater pumps and component redundancy in the ammonia cyce 
provide a reliable cost effective power module configuration. 


46162 (CONF-780236—P2, pp V.61-V.90) Vertical tube falling 
film heat exchangers in an OTEC power system. Bakstad, P.J. (TRW - 
Defense and Space Systems Group, Redondo Beach, CA); Rothfus, 
R.R. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


TWR has, under contract to the Department of Energy, 
developed a conceptual design of a closed cycle, ammonia, power 
system module to support the planned OTEC 100 MWe Demonstra- 
tion Plant. The recommended power system module design has 
evolved, through computerized system optimization analysis, from 
major component performance versus cost and component design/ 
system general arrangement trade studies. The power module has 
been configured within a ship type platform, as the designated 
baseline for conceptual design, but with minor modifications it can 
be adapted to other hull types. The analyses have led to the 
conclusion that a 12.5 MWe (net) power module consisting of two 
evaporators and two condensers driving two turbines coupled to a 
common generator is the optimum cost effective module size respon- 
sive to the design requirements and deliverable in the near 1979 to 
1980 time period. Presented are discussions of the heat exchangers 
and power system design. Significant features of the heat exchangers 
include the use of high performance vertical fluted tube falling film 
heat exchangers with an open top for noninterruptive access to the 
water side of tubes for maintenance relative to biofouling and 
corrosion control. The integration of the system into the ship plat- 
form has resulted in the incorporation of an open trough water 
supply and distribution system which eliminates water side valves, 
an Open vented arrangement of components and a compact power 
plant arrangement with excellent accessibility for maintenance and 
repair actions. A summary of the flexibility of this design to future 
OTEC program needs is included. 


46163 (CONF-780236—P2, pp V.91-V.116) Conceptual design 
and economic evaluation on OTEC power plants in Japan. Homma, T.; 
Kamogawa, H. (Electrotechnical Lab., MITI, Tokyo, Japan). Sep 
1978. 


From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A feasibility study on OTEC power plants with emphasis on 
the ocean type plants has been conducted by a team of Sunshine 
Project, a national new energy development project of Japan. Con- 
ceptual designs, based upon current and advanced technology and an 
economical evaluation were made. Studies on the key components, 
specifically on the heat exchangers, OTEC thermal resource avail- 
ability, the uranium exploitation plant, and the possibility of en- 
hancement of marine productivity were made. The environmental 
effect of the OTEC plant was also evaluated. 


46164 (CONF-780236—P2, pp V.117-V.146) Model of Ocean 
Thermal Energy Conversion plant - Siranui 3. Uehara, H.; Kusuda, 
H.; Monde, M.; Nakaoka, T.; Masuda, T.; Nakahara, M. (Saga Univ., 
Japan). Sep 1978. 


From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A model of an Ocean Thermal Energy Conversion plant - 
Siranui 3 - was developed at Saga University. This plant using freon- 
114 as the working fluid and is operated under the conditions that 
the warm water is at temperatures ranging from 20 to 42°C and the 
cold water is at temperatures ranging from 5 to 12°C. In this plant, 
the heat exchanger of the shell and tube type and shell and plate type 
is used. The output power of the turbine is about 1 kW. 
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46165 (CONF-780236—P2, pp V.147-V.163) Optimization of i 
thermal conversion system. 


ocean Ganic, E.N.; Moeller, L 
(Univ. of Illinois, Chicago). Sep 1978. 
From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A series of studies performed to analyze the optimum per- 
formance of an ocean thermal energy conversion (OTEC) system 
are described. The objective function A/W/sub net/, where A is the 
total heat exchanger area and W/sub net/ is the network out of the 
system, was used for the parametric and optimization studies. By 
using A/W/sub net/, the heat exchangers were directly related to 
the remaining OTEC components and since changes in one compo- 
nent of the system invariably affect the rest of the system, it was 
possible to evaluate the combined effects on the OTEC power plant. 
The results for the effect of ocean fluid velocity through the ex- 
changer, log mean temperature difference of the heat exchangers, 
heat transfer coefficient enhancement and cold ocean fluid pipe 
diameter on the objective function were obtained. As in many 
OTEC studies, the cycle used was a simple closed Rankine cycle 
using ammonia as the working fluid. 


46166 (CONF-780236—P2, p; 
power cycle c with 


V.164-V.198) Study on OTEC 
TEC-II experimental facility. 


Kajikawa, T.; Agawa, T.; Takazawa, H.; Nishiyama, K.; Amano, M.; 
Homma, T. (Electrotechnical Lab., Tanashi, Tokyo, Japan). Sep 
1978. 


From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Low Temperature Difference Energy Conversion Experi- 
mental Facility (ETL-OTEC-II) at Electrotechnical Laboratory has 
been constructed and experiments have been carried out in order to 
clarify the system characteristics for OTEC power cycle and per- 
formance of enhanced heat exchangers. For an OTEC condition the 
power output was obtained about 500W and the mechanical work at 
the turbine was about 1.3K W. In the experiment the water flow rate, 
overall temperature difference and temperature range were varied to 
obtain the dependency of the system characteristics on them. The 
boiling surface was selected to be doubly fluted metal coating tube 
for an enhancement of nucleate boiling. The vertical doubly fluted 
tube was provided an enhanced condensate surface. The interaction 
of the performance between evaporator and condenser was detected. 
The theoretical analysis has been achieved by the simplified math- 
ematical model to simulate the closed loop of OTEC power cycle. In 
the analytical model the performance for each heat exchanger was 
represented one for single tube in the shell and main components 
were combined in sequence with working fluid to make one loop. 
The parametric study for the simulation model clarified the effect of 
enhancement of heat exchanger on the system performance. More- 
over, the overall optimum system design was carried out with a high 
precision by means of the simulation model, in which the interaction 
of the performance among inain OTEC components was considered. 
There were found the optimum water flow velocity in the tube and 
the optimum heat transfer surface area for ETL-OTEC-II Facility. 


46167 (CONF-780236—P2, pp V.199-V.220) Selection of 
seawater pumping systems for OTEC power plants. Little, T.E. (Wes- 
tinghouse Electric Corp., Annapolis, MD). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The pumping power required to move cold seawater and 
warm seawater through an Ocean ermal Energy Conversion 
(OTEC) power plant is a significant portion of the plant power 
output; therefore, seawater pump performance, sizing, and cost 
information are very influential inputs into any power plant system 
design optimizations. The highlights of an analysis and evaluation of 
large seawater pumping systems selected specifically for the OTEC 
application are provided with a view toward judging the impact of 
pump selection on overall OTEC power plant performance. A self- 
contained bulb, direct drive, axial flow pump was found to have a 
distinct advantage in performance and arrangement flexibility. A 
design of a pump operating at a net head rise of 3.5 meters and a 
flow capacity of 100 m°/s is presented including pump blade geome- 
try (profiles), pump diffuser geometry, and pump/diffuser configura- 
tion and performance. Results are presented in terms of the geomet- 
ric and power requirements of several related pump designs over a 
range of seawater capacity from 25 m*/s to 100 m*/s. Summary 
analysis and evaluations include pump design weights and cost 
estimates. 


46168 (CONF-780236—P3) Fifth ocean thermal energy conver- 
sion conference. Volume 3. Sections VI-VII. Lavi, A.; Veziroglu, 
T.N. (eds.). (Miami Univ., Coral Gables, FL (USA). Clean Energy 
Research Inst.). Sep 1978. Contract EG-77-G-05-5550. 520p. Dep. 
NTIS, PC A22/MF AO1. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 

Separate abstracts were prepared for the 22 papers presented 
in this volume. (WHK) 





SEPTEMBER 30, 1979 


46169 (CONF-780236—P3, pp VI.1-VI.19) Performance tests of 
1MWt OTEC heat exchangers. Sather, N.F.; — L.G.; Lorenz, 
J.J.; Yung, D. (Argonne National Lab., IL). Sep 197 

From 5. OTEC conference; Miami, FLY USA (20 Feb 1978). 


The current status of the experimental program to measure 
the performance of evaporators and condensers that have been 
developed for OTEC power plants is discussed. The heat exchanger 
test facility that has been constructed at Argonne is described, and 
the results obtained to date on the heat transfer coefficient and 
water-side pressure drop for the Union Carbide/Linde pool boiler 
and the Carnegie-Mellon University falling film evaporator are 
discussed. An analysis of these two evaporators as components of an 
OTEC plant is given. Plans are summarized for upcoming work on 
the program, which includes performance testing of several addition- 
al heat exchangers: a Union Carbide spray-tube evaporator, a Carne- 
gie-Mellon falling film condenser, a Union Carbide thin-film con- 
denser, the Applied Physics Laboratory trombone-tube boiler, var- 
ious plate-fin and panel type heat exchangers, and the Rockwell 
Variflux tube heat exchanger. 


46170 (CONF-780236—P3, pp VI.20-VI.45) 1 MWe heat ex- 
changers for OTEC status report February 1978. ae. J.E. (TRW 
hoes and Energy, Redondo Beach, CA). Sep 1978 

From 5. OTEC conference; Miami, FL. USA (20 Feb 1978). 


The 1 MWe Heat Exchangers for Ocean Thermal Energy 
Conversion (OTEC) project has been sponsored by the U.S. Depart- 
ment of Energy to design, build, and test in the open ocean a 
prototype OTEC evaporator and condenser, each having a thermal 
duty of approximately 40 MW (equivalent to 1 MW electric). The 
preliminary designs of each exchanger are described including both 
thermal/hydraulic and mechanical design considerations. Experi- 
ments have been used to determine the ammonia-side heat transfer 
coefficient and the tube bundle geometry. Several unique design 
features are included in the evaporator which permit flexible oper- 
ation as either a pool boiling or sprayed bundle unit. An additional 
feature permits doubling the ammonia vapor velocity exiting the 
evaporator tube bundle by using removable shrouds, permitting an 
evaluation of liquid entrainment effects. Instrumentation is proposed 
to assess thermal performance in both evaporator and condenser on 
a local zone-by-zone and overall basis. Fouling performance will 
also be measured and related to a reference set of clean tubes which 
are not subject to seawater fouling. 


46171 (CONF-780236—P3, pp VI.46-VI.70) Combined boiling 
and evaporation of liquid films on horizontal tubes. Lorenz, J.J.; 
Yung, D. (Argonne National Lab., IL). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A modei of combined boiling and evaporation of liquid films 
on horizontal tubes was developed. Specifically, this work was 
directed toward developing a heat transfer model applicable to the 
design of horizontal tube falling film evaporators tor OTEC. The 
heat transfer process is modelled as combined boiling and evapora- 
tion of the liquid film. In modelling the behavior of single tubes 
special account is taken of heat transfer in the initial thermal devel- 
oping region of the film. Predictions were found to agree favorably 
with the published experimental data of Fletcher et al. for boiling 
and evaporation of thin water films on single horizontal tubes. The 
predicted upper and lower limits of heat transfer for ammonia on a 
vertical bank of plain horizontal tubes are 5.6 kW/m?-K and 3.4 
kW/m?-K, respectively. The upper limit will be approached when 
the influence of between-tube evaporation and turbulence created by 
the liquid falling from one tube to the next are important. For an 
OTEC evaporator with plain tubes, the upper and lower limits of the 
overall U are 2.38 kW/m?-K and 1.82 kW/m?-K, respectively. With 
ammonia-side boiling enhancement, the overall U can be increased 
to about 3.8 kW/m?-K. 


46172 (CONF-780236—P3, pp VI.71-VI.89) Correlation of thin 
film evaporation heat transfer coefficients for horizontal tubes. 
Owens, W.L. (Lockheed Missiles & Space Co., Inc., Sunnyvale, 
CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A correlation is presented which predicts thin film evapora- 
tion heat transfer coefficients for horizontal tubes within approxi- 
mately +-10 percent. The correlation covers both laminar and 
turbulent flow regimes and is based on experimental ammonia and 
water data with a Reynolds number range of 120 to 10,000 and a 
heat flux range of 1,650 to 17,500 Btu/hr-ft? The heat transfer 
coefficient is shown to have the same general laminar range Reyn- 
olds number dependence as that predicted by Nusselt's theoretical 
analysis for condensation. The turbulent range of the correlation is 
shown to be independent of flow rate in contrast with experience for 
evaporation and condensation on a vertical surface. An expression 
has also been developed for thin film evaporation from horizontal 
tubes with boiling which is similar to the nonboiling case with the 
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exception of a heat flux dependence. The general thermodynamic 
superiority of ammonia as an OTEC working fluid is demonstrated 
using the thin film evaporation heat transfer correlation to compare 
optimized evaporator designs for ammonia, water, isobutane, pro- 
pane, R-11, and R-500. 


46173 (CONF-780236—P3, pp VI.90-VI.110) Vertical falling 
film heat transfer: a literature survey. Rothfus, R.R.; Lavi, G.H. 
(Carnegie Mellon Univ., Pittsburgh, PA). 1978. 

on 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The results of an extensive literature review (200 papers) - 
vertical tube (VT) heat exchanger technology are summarized. 
review of the results considered will include discussions of the > 
of hydrodynamics and wave generation and the heat transfer associ- 
ated with evaporation. Mathematical models for the prediction of 
celerity and film thickness are reviewed. It was found that most VT 
work has been conducted with water as a working medium, princi- 
pally for desalination application. There is little in the literature to 
indicate that hydrodynamics research has found its way to the heat 
exchanger designers responsible for full scale applications. OTEC 
application of VT concepts are stressed. 50 references. 


46174 (CONF-780236—P3, pp VI.111-VI.122) Experimental 
studies of OTEC heat transfer condensation of ammonia on vertical 
fluted tubes. Combs, S.K.; Murphy, R.W. (Oak Ridge National Lab., 
TN). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Experiments were run to determine heat transfer performance 
of single vertical tubes with ammonia condensing on the outside. 
The four test tubes (aluminum) were of 1-in. nominal diameter and 4- 
ft length with 0 (smooth), 24, 48, and 60 external flutes. The 
condensing heat transfer coefficients are reported as composite coef- 
ficients that include the resistance of both the condensing side and 
the tube wall. The composite condensing coefficients ranged from 
720 to 9600 Btu/hr.ft2°F over a heat flux range of 1600 to 16,000 
Btu/hr.ft?. All parameters were based on total condensing surface 
area. The data show that, for a given heat flux, a fluted tube can 
increase composite condensing coefficients up to 7.2 times smooth 
tube values. Corresponding condensing temperature differences 
(composite) ranged from 0.3 to 23°F in the experiments; and the data 
show that, for a given condensing teraperature difference, a fluted 
tube can accommodate heat loads up to 5.4 times the smooth tube 
values. Conversely, for a given heat load, a smooth tube requires 
condensing temperature differences up to 9.7 times the fluted tube 
values. 


46175 (CONF-780236—P3, pp VI.123-V1.145) Generalized pro- 
cedure for the design and optimization of fluted Gregorig condensing 
surfaces. Webb, R.L. (Pennsylvania State Univ., University Park). 
Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The general theory of the Gregorig fluted condensing surface 
is summarized, and advances since Gregorig’s original publication 
are discussed. These include Bromley et al’s mathematical descrip- 
tion for the geometrical shape of the convex surface. And, definition 
of the optimum fluted surface geometry established by Zener and 
Lavi. However, their optimization is applicable to only one of a 
family of possible convex surface shapes. The work of Zener and 
Lavi is extended to define the optimum geometry as a function of the 
included angle of the convex surface. This broader optimization 
analysis will support calculation of economically optimum fluted 
surface designs. Finally, a step-by-step procedure for the design of 
the fluted surface and construction of the convex surface profile is 
given. 


46176 (CONF-780236—P3, pp VI.146-V1.160) Heat transfer co- 
efficients of condensation on vertical fluted tubes. Uehara, H. (Saga 
Univ., Japan); Miyoshi, M. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The three kinds of the fluted tubes were produced to clarify 
the performance of the fluted tubes and the heat transfer coefficients 
of condensation were measured on these tubes. When heat transfer 
coefficients are based on the area of the smooth tube having the 
same nominal diameter, the heat transfer coefficients of these tubes 
are 5 to 8 times as large as that of a smooth tube. But when heat 
transfer coefficients are based on the total surface area, the conden- 
sation heat transfer coefficients of the fluted tubes are 1.5 to 7 times 
as large as that of the smooth tubes. Equations are given for the 
condensation heat transfer coefficients for the fluted tubes. 


46177 (CONF-780236—P3, pp VI.161-VI.180) Experimental in- 
vestigation of horizontal-tube ammonia film evaporators with small 
temperature differentials. Conti, R.J. (Lockheed Palo Alto Research 
Lab., CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 
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Experimental investigations at the Lockheed Palo Alto Re- 
search Laboratory dealing with horizontal-tube ammonia evapora- 
tors of the falling-film type, operating under the special conditions 
envisioned for ocean thermal energy conversion, are described. In 
particular, thermal conductance across the liquid ammonia film on 
the shell side of a simulated tube-in-shell heat exchanger is measured 
at low wall superheat, ranging from 0.5°C to 2.5°C. Saturated liquid 
ammonia falling on clean stainless steel or aluminum tubes is found 
to have good tube-wetting characteristics at irrigation rates equal or 
greater than about 5 times the evaporation rate. Significant enhance- 
ment of thermal conductance is demonstrated by using a nucleation- 
promoting tube coating or Gregorig-type grooved surfaces. 


46178 (CONF-780236—P3, pp VI.181-V1I.236) Fluid dynamic 
and heat transfer studies of OTEC heat exchangers. Czikk, A.M.; 
Fricke, H.D.; Ganic, E.N.; Sharma, B.I. (Union Carbide Corp., 
Tonawanda, NY). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Enhanced performance shell-and-tube OTEC heat exchangers 
were studied. This effort included: (1) formulation of computer 
models for sprayed and flooded bundle evaporators; (2) experiments 
for heat transfer and fluid flow correlations; (3) designing, building, 
and test support of a Sprayed Bundle Evaporator, a Flooded Bundle 
Evaporator and a Horizontal Condenser (all of 1 MW/sub th/ size). 
The sprayed bundle model assumes a thermal performance, a given 
geometry and determines local vapor velocities, liquid loading, and 
pressure distributions. The flooded bundle model uses the conserva- 
tion equations, turbulent cross flow, two-phase heat transfer and 
pressure drop correlations. A two-phase NHs flow loop was con- 
structed, and a High Flux tube bundle was tested with varying liquid 
NHs spray loadings (91 to 238 Ib/hr-ft), NHs vapor cross flows (0 to 
10 ft/sec) and heat fluxes (3,600 to 11,000 Btu/hr-ft?). The spray 
deflection, minimum loading and thin-film nucleate boiling coeffi- 
cient were correlated. Liquid deflection is a complex function of 
vapor velocity and NHs loading, but unaffected by heat flux. En- 
trainment and minimum liquid loading increased with vapor veloc- 
ity. At 5,000 Btu/hr-ft?, a typical high boiling coefficient of 5,545 
Btu/hr-ft?°F was measured, which was independent of NHs loading 
and vapor velocity. Both evaporators feature horizontal titanium 
tubes, externally-enhanced with a nucleate boiling promoter. The 
condenser utilizes horizontal aluminum tubes, with internal axial fins, 
and a proprietary external condensate film thinning enhancement. 
The Flooded Bundle Evaporator tests at ANL yielded coefficients 
between 750 to 800 Btu/hr-f[T”°F, compared with a predicted un- 
fouled performance of 768 Btu/hr-ft”°F. 


46179 (CONF-780236—P3, pp V1.237-V1.260) Film evaporation 
of ammonia over horizontal round tubes. Sabin, C.M.; Poppendiek, 
H.F. (Geoscience Ltd, Solana Beach, CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Geoscience has undertaken a fundamental study of film evap- 
oration of ammonia as one task of a three part study of heat transfer 
appropriate to the OTEC evaporator. Three parallel approaches 
have been employed. The largest part consists of tests in which 
ammonia films are evaporated over round horizontal tubes with 
specially-prepared surfaces in an apparatus which allows viewing of 
the process. The two other parts consist of tests with a simple flow 
modeling apparatus and analysis of the film evaporation process by 
mathematical modeling. To date, eight different surface preparations 
have been tested in the vaporization apparatus. Based on these tests, 
the characteristics of film evaporation are described, and it is shown 
that heat transfer conductances depend upon three system character- 
istics which must be considered together with ammonia fluid proper- 
ties, liquid flow rate, and heat transfer parameters. These system 
properties are: liquid distribution; wetting between liquid and sur- 
face; and spreading of liquid on the surface. A mathematical model 
of the film evaporation process based on Nusselt’s film condensation 
work is presented, and characteristics of the solution are related to 
fluid properties, system geometry, and heat transfer parameters. 


46180 (CONF-780236—P3, pp V1.261-V1.287) Plate type evapo- 
rator and condenser for Ocean Thermal Energy Conversion plant. 
Uehara, H. (Saga Univ., Japan); Miyoshi, M.; Sumitomo, H. Sep 
1978. 


From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The performance of the new plate type evaporator and con- 
denser for the Ocean Thermal Energy Conversion plant is described. 
The overall heat transfer coefficients of the plate type evaporator are 
estimated at about 5000 (kcal/m7h°C) in the case of ammonia- 
seawater. The overall] heat transfer coefficients of our plate type 
condenser are estimated at about 5000 (kcal/m*h°C) in the case of 
ammonia-seawater. Present experiment was carried out with freon- 
114. tf heat transfer coefficients in boiling and condensation were 
measured. 
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46181 (CONF-780236—P3, pp VI.288-VI.320) Plate heat ex- 
changers for OTEC. Berndt, T. (Alfa-Laval AB, Tumba, Sweden); 
Connell, J.W. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The characteristics of the plate heat exchanger (PHE) make it 
ideally suited to the OTEC application. In particular: (1) PHE 
manufacturing technology is oak established, (2) the heat transfer 
and hydrodynamic mechanisms of a single plate passage are inde- 
pendent of the plate pack, hence, no intrinsic scaling laws apply, (3) 
the PHE provides a large density of heat transfer surface per unit 
volume of | plate pack, (4) plate surface structures produce excellent 
fluid distribution; suppress fluid boundary layer which reduces the 
resistance to heat pe tee and produce turbulence closer to plate 
surface which produces a natural scrubbing action, and (5) the PHE 
has a well established record of maintaining fouling free and corro- 
sion resistant service in marine environments. Some preliminary 
results of the Alfa-Laval in-house design and experimental test 
program for evaluating PHE performance when evaporating and 
condensing ammonia under OTEC working conditions are dis- 
cussed. Also described is a 1 MWe (41.5 MW thermal) evaporator 
and condenser design, using state-of-practice PHE’s, which has been 
proposed to U.S. DOE for testing aboard OTEC-1. 


46182 (CONF-780236—P3, pp VI.321-VI.344) Compact heat 
exchanger concept for ocean thermal power plants. Anderson, J.H. 
(Sea Solar Power, Inc., York, PA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Early in the conceptual stages of design of sea thermal power 
plants it was recognized that boilers and condensers were the major 
problem that would determine the potential economics of this vast 
source of energy. It was also recognized from long experience with 
evaporators and condensers in the refrigeration industry that shell 
and tube heat exchangers would probably be too costly for success- 
ful application in sea thermal power plants. The potential design of 
compact flat plate heat exchangers, using horizontal water passages 
and vertical boiling passages and condensing passages, is discussed. 
The design study has succeeded in developing a concept that permits 
both high heat transfer coefficients and potential low cost construc- 
tion, utilizing any of several materials. Cleaning systems for use in 
compact heat exchangers have also been analyzed and evaluated. 


46183 (CONF-780236—P3, pp VI.345-V1.365) Summary of 
analysis and testing on advanced Variflux OTEC scaled evaporator 
and condenser components. Wright, D.; Wagner, W.; Shoji, J.; Camp- 
bell, J. (Rockwell International, Canoga Park, CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A study of the application of advanced evaporation and 
condensation techniques to the OTEC Power System Modules has 
led to the further development and test of the Variflux tube-in-tube 
concept which leads to high-efficiency, compact, low-cost, OTEC 
heat exchangers. This concept employs a small number of larger 
diameter tubes (compared to a conventional heat exchanger design) 
with confined, intensified, extended surface heat exchange on the 
ammonia side coupled with a high conductivity aluminum wall with 
extensive radial finning. No external shell is required for this concept 
and testing of a single element is representative of every other tube 
in the complete assembly. Thermal analyses of this concept have 
indicated the overall U values of over 1000 Btu/hr/ft?-R are attain- 
able with advanced enhancement techniques on the NHs side. Elec- 
trically heated tube tests were conducted to determine low-tempera- 
ture differential forced convection-boiling heat transfer coefficient 
and pressure drop data for ammonia. A 12-foot experimental Vari- 
flux tube assembly has been fabricated, and preliminary tests with 
ammonia and water have been performed. Preliminary overall U 
evaporator results are reported. 


46184 (CONF-780236—P3, pp VI.366-VI.382) Tests of the 
JHU/APL heat exchanger concept. Pandolfini, P.P.; Keirsey, J.L.; 
Rice, J.L. (Johns Hopkins Univ., Laurel, MD). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Two experimental investigations of a proposed OTEC heat 
exchanger design have been conducted by the Applied Physics 
Laboratory. The concept under consideration employs arrays of 
multipass horizontal aluminum tubes of large diameter with water, in 
cross flow, flowing by gravity through the tube bank and with 
ammonia in two-phase flow inside the tubes. In the first experiment, 
the circumferential variation of the water-side heat transfer coeffi- 
cient was measured on each of three tubes in each of two staggered 
tube arrays and one in-line array. The h/sub w/ variation was small 
for the interior tubes in the arrays. The circumferentially averaged 
coefficients were slightly higher than those predicted by generally 
accepted correlations. Water-side pressure drops also were meas- 
ured. A second experiment measuring the occurrence of the onset of 
nucleate boiling or significant vapor generation was performed in a 
20-ft-long, 3-in.-O.D., aluminum tube with subcooled ammonia (3 to 
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20°F subcooling) entering the tube. Electric heating tapes on the 
tube were used to produce heat fluxes in the range of interest (1000 
to 4000 Btu/hr.ft?). The results of these tests showed that significant 
vapor generation occurred at conditions consistent with the predic- 
tions by Bergles—Rohsenow method (as modified by Frost & 
Dzakowic) for the onset of nucleate boiling. 


46185 (CONF-780236—P3, pp VII.1-VII.12) Ocean thermal 
power and water production research by the Sea Water Conversion 
Laboratory. Howe, E.D.; Laird, A.D.K.; Beorse, B.; Tleimat, B.W. 
(Univ. of Berkeley, CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Previous and continuing investigations at the Sea Water Con- 
version Laboratory relevant to OTEC plants and examples of flash- 
steam open cycle power and water production systems are summa- 
rized. Included are laboratory experience with a 3.7 m diameter flash 
chamber in which 450 kg/hr of steam were produced and expanded 
through a turbine and condensed to produce power and freshwater, 
the development of droplet suppressing flash nozzles, the determina- 
tion of the decrease of condenser effectiveness caused by noncon- 
densable gases, applications of low temperature difference perform- 
ance data to geothermal power plants and the determination of heat 
transfer film coefficients to hydrocarbon and ammonia binary fluids 
for geothermal and OTEC power plants. 


46186 (CONF-780236—P3, pp VII.13-VII.44) Open cycle ther- 
mal energy conversion: a preliminary engineering evaluation. Watt, 
A.D.; Mathews, F.S.; Hathaway, R.E. (Colorado School of Mines, 
Golden). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


This open cycle OTEC study examines critical design factors 
and important performance/cost trade-offs. A system configuration 
based on these trade-offs and conservative engineering design pro- 
vides a basis for cost estimation. Basic problems of evaporator, 
turbine, condenser, and degasifier designs are discussed along with 
the potential of innovative turbine materials. The vast amounts of 
water that must be transported require that hydraulic losses be 
carefully controlled at every point in the system. Designs which will 
minimize pumping power losses while maintaining high performance 
factor constants for the evaporator and condenser are pointed out as 
important areas requiring further experimental studies. The major 
challenges of open cycle OTEC system designs are the minimization 
of parasitic power losses and undesired steam pressure losses, while 
at the same time controlling costs of the evaporator, turbine, and 
condenser. Based on the results of this preliminary engineering 
evaluation and costing analysis, it is the opinion of the authors that 
OC—OTEC can provide a cost effective energy alternative. 


46187 (CONF-780236—P3, pp VII.45-VII.67) New concepts en- 
hance position of open and hybrid OTEC power cycles. Sciubba, C. Jr. 
(Westinghouse Electric Corp., Philadelphia, PA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Tradeoffs for the three major cycles now under investigation 
for OTEC power systems and innovative potential solutions for 
several major problem areas of design, materials and arrangement 
are considered. Specifically, for open and hybrid cycle systems, 
composite material turbine rotating blading, fabricated discs and 
unconventional stationary parts are considered along with new con- 
cepts in arrangement and construction of the power system compo- 
nents. 


46188 (CONF-780236—P3, pp VII.68-VII.108) Alternative 
power systems for extracting energy from the ocean: a comparison of 
three concepts. Bartone, L.M. Jr. (Gilbert/Commonwealth, Reading, 
PA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Preliminary results are presented for a power systems engi- 
neering analysis conducted on three low temperature Rankine Cycle 
Ocean Thermal Energy Conversion (OTEC) concepts. The concepts 
differ in terms of cycle type (open or closed), working fluid, and 
medium for heat transfer to the working fluid. All three require large 
quantities of warm water pumped from the ocean surface and cold 
water pumped from the ocean depths. Each system was sized to 
produce 25 MWe (net) power. Two of the concepts use ammonia 
(NHs) as the working fluid in a closed power cycle. One, the Closed 
NHs System, transfers sensible heat from the warm ocean water to 
the cycle to vaporize the ammonia. The other, the Hybrid Steam/ 
NHs System, transfers the heat of condensation of low temperature 
steam to its power cycle to vaporize the ammonia. The steam is 
generated under vacuum by flash evaporation of a small percentage 
of the warm ocean water. The third concept, the Open Steam 
System, also generates steam by flash evaporation of a small percent- 
age of the warm ocean water, but, the steam is then used directly as 
the working fluid in an open power cycle. All three concepts 
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condense the working fluid by giving up the heat of condensation to 
the cold ocean water. 


46189 (CONF-780236—P3, pp VII.109-VII.116) Preliminary in- 
vestigation of a foam solar sea power plant. Greenstein, M. (Carnegie- 
Mellon Univ., Pittsburgh, PA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


To demonstrate the feasibility of an open-cycle solar sea 
power plant based on the intentional foaming of sea water, a 30-foot 
vertical column of 4-inch diameter glass tube was erected. After the 
air was evacuated from the column, a detergent foam at 25°C was 
generated at the bottom of this column. Due to the pressure differen- 
tial between the warm foam at the generator and a 3.5°C spray 
condenser installed at the top of the column, the foam flowed 
through the column at a rate that exhibits the good prospects of 
hydrofoam power. 


46190 (CONF-780236—P3, pp VII.117-VII.129) Design of labo- 
ratory scale experiments on vertical two phase flow with application to 
the mist flow OTEC cycle. Ridgway, S.L. (R & D Associates, Marina 
del Rey, CA); Charwat, A.F. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The mist flow OTEC plant offers the promise of OTEC 
power at a low capital cost since it needs neither large heat exchang- 
ers nor large low density vapor turbines. The crucial technical 
question for the success of the concept is whether a vertical two 
phase flow of a vapor—water mixture with specific volume in the 
range of 300 to 2000 cm*/gram can be established and managed so as 
to lift the liquid component against gravity with a mechanical 
efficiency of 50 percent or better. The design of a 7 meter tall 
laboratory scale apparatus to explore the questions of mist genera- 
tion, mist flow establishment and stability, and lift efficiency is 
described. 


46191 (CONF-780236—P4) Fifth ocean thermal energy conver- 
sion conference. Volume 4. Sections VIII-X. Lavi, A.; Veziroglu, 
T.N. (eds.). (Miami Univ., Coral Gables, FL (USA). Clean Energy 
Research Inst.). Sep 1978. Contract EG-77-G-05-5550. 342p. Dep. 
NTIS, PC A15/MF AOl1. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 

Separate abstracts were prepared for the 14 papers presented. 
Also included are the short reports of various working groups 
making recommendations to the OTEC program. (WHK) 


46192 (CONF-780236—P4, pp VIII.1-VIII.6) Overview of bio- 
fouling, corrosion and materials. Kinelski, E.H. (Dept. of Energy, 
Washington, DC). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


In the OTEC development program, the problems of materi- 
als selection, corrosion biofouling, and its countermeasures, strength 
of materials and manufactureability are of key importance. Solutions 
are being sought to biofouling, corrosion and heat transfer at a 
number of open ocean sites with a suitable thermal resource for 
OTEC plants. Heat exchanger tubing alloys under consideration are 
aluminum, copper—nickel, stainless steel, and titanium. Various bio- 
fouling countermeasures are being evaluated at Panama City, Flor- 
ida. The need for enhanced heat exchanger tubing has created 
problems in manufactureability. The message in this overview paper 
is One of optimism that the problems will have cost effective solu- 
tions. 


46193 (CONF-780236—P4, pp VIII.7-VIII.40) Measurements 
of biofouling in OTEC heat exchangers. Fetkovich, J.G.; Granne- 
mann, G.N.; Mahalingam, L.M.; Meier, D.L. (Carnegie-Mellon 
Univ., Pittsburgh, PA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Data have been analyzed on OTEC evaporator biofouling 
from two different series of experiments at Keahole Point, Island of 
Hawaii and one series of experiments seven miles from St. Croix, 
U.S. Virgin Islands. These experiments were performed with a 
number of different combinations of geographical location, flow 
velocity, tube preparation, pressure change, and biological activity. 
It was found that after an induction period of about 4 weeks, the 
fouling grows linearly with time at a rate that is independent of these 
parameters. This rate averages 6.4 hr ft? °F/Btu/week for the 
experiments. Fouled tubes were cleaned and it was found that the 
heat transfer coefficient can be returned to clean tube values rather 
easily. However, these cleaned tubes refoul more rapidly than do 
new tubes. Preliminary optical microscopic investigations of the 
fouling layer are reported. 


46194 (CONF-780236—P4, pp VIII.41-VIII.44) Measurement 
of the effect of biofouling and cleaning on the heat transfer character- 
istics of large diameter tubes. Pandolfini, P.P.; Avery, W.H. (Johns 
Hopkins Univ., Laurel, MD). Sep 1978. 
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From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Since mid-1977 tests measuring the de; tion of water-side 
(outside) heat transfer coefficients, h/sub w/'s, due to biofouling on 
the tubes of a model of the APL/JHU OTEC heat exchanger have 
been conducted at Keahole Point, Hawaii. The seawater flows by 
gravity through a 5-wide-by-10-deep array of 4-in.-O.D., horizontal 
aluminum tubes, 3 or 4 of which are equipped and instrumented to 
measure h/sub w/ by quadrants (top, sides, and bottom). The results 
of the third test series which included periodic cleaning with a 
scrubbing device during the testing period are presented. Prelimi- 
nary results show that weekly cleaning maintains the measurable 
fouling coefficient at a value less than 0.0001 Btu/hr.ft?-°F. 


46195 (CONF-780236—P4, pp VIII.45-VIII.72) Biofouling and 
site characterization studies in an ocean thermal energy conversion 
(OTEC) experiment at St. Croix, U.S. Virgin Islands. Aftring, R.P.; 
Capone, D.G.; Duguay, L.; Fell, J.W.; Master, I.M.; Taylor, B.F. 
(Univ. of Miami, FL). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


This work was carried out at a site seven miles north of St. 
Croix, during July—Sept. 1977, on a barge moored in water nearl 
4000 m deep. Seawater was pumped from 20 m depth, throug 
aluminum pipes at 3 and 6 ft sec”. The seawater was characteristic 
of tropical surface waters adjacent to a land mass. Ranges for the 10- 
week period were: temperature, 27.8 to 28.6C; salinity, 34.6 to 36.3°/ 
oo; O, 4.3 to 4.8 ml 1” * SiO3*, 0.3 to 2.8 ; PO*, 0 to 0.4 uM; 
NO;~, 0 to 0.5 uM; NH,**, 0.2 to 2.8 4M; bacteria, 0.4 to 8 cells 
ml~* fungi chlorophyll a, 67 to 319 ng 1-4 ATP, 31 to 101 ng 1"; 
particulate organic carbon, 38 to 79 pg 1-4 Fane organic 
nitrogen, 6 to 13 pg I~’. Productivity and Ne tion (Trichodes- 
mium) measurements were also made. Seawater was unaffected by 
passage through the experimental — with the exception of 
damage to some zooplankton and, at the higher flow rate, a decrease 
in chlorophyll a content. Biofouling, inside the aluminum pipes, was 
minimal after 10 weeks: live microbes (microbial counts, ATP) were 
equivalent to a layer less than 1 ym thick. Preliminary organic 
nitrogen data confirmed this result. m analyses indicated extra- 
cellular organics, presumably polysaccharides, in the fouling layer. 
The degree of hydration of this material will determine its thickness 
and further work should concentrate on this aspect in relation to 
thermal resistance of the fouling film. 


46196 (CONF-780236—P4, pp VIII.73-VIII.101) Evaluation of 
some mechanical cleaning methods for the control of microbiofouling 
in heat exchange. Castelli, V.J.; Fritsch, A.B.; Adamson, W.L. 
(David W. Taylor Naval Ship Research and Development Center, 
Annapolis, MD). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Investigations are underway to determine the effectiveness of 
various methods to eliminate and remove microbiofouling from the 
interiors of aluminum (6061-T6, 5052-0) and titanium (commercially 
pure (C.P.)) tubes, with smooth as well as enhanced surfaces. The 
experimental system provides a testbed for as many as twenty heat 
transfer units (HTU) and is capable of monitoring the heat transfer 
rates on an hourly basis. Results to date with free-fouling control 
tubes of aluminum (6061-T6) and titanium (C.P.), with nominal flows 
of 6 ft/sec, indicate that terminal fouling (R/sub f/ = 0.0005 hr-ft?- 
°F/Btu occurs in eight to nine weeks during the winter months at 
the test site in Panama City, Fla. While it is too premature to report 
on the results of cleaning tests utilizing sponge rubber balls, the flow 
driven brushes have been able to maintain the fouling factor (R/sub 
f/) at a value below 0.0001 hr-ft?-°F/Btu. These tests are continuing 
in an effort to determine if these cleaning results are indicative of 
long term performance and to determine cleaning effectiveness 
during periods of rapid fouling. Other tests utilizing different clean- 
ing techniques are also planned. 


46197 (CONF-780236—P4, pp VIII.102-VIII.120) Biofouling 
control system for an OTEC advanced power plant. Leventhal, E.L. 
ag Defense and Space Systems Group, Redondo Beach, CA). 

ep 1978. 
From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A cost effective biofouling control system consisting of low 
level continuous chlorination and periodic cleaning with an automat- 
ic multiple brush machine has been selected for the TRW advanced 
OTEC power plant. Vertical fluted tubes in an open head heat 
exchanger permit the use of a design modification of existing tube 
cleaning equipment. The result is a numerically controlled multiple- 
head device moved by an overhead crane from section to section 
and between heat exchangers. The chlorination dose is sublethal and 
continuous to repel macroorganisms and slow down the growth of 
film forming microorganisms. This biofouling control system is 
anticipated to yield an average fouling resistance of 0.0001 hr ft?°F/ 
Btu for the heat exchangers (based on DOE tests to date). The 
effectiveness of this system can only be proven by tests preferably at 
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potential OTEC deployment sites. Such tests will also assist in the 
determination of an optimum chlorination dose combined with a 
minimum cleaning frequency that will maintain the desired low level 
fouling resistance. 


46198 (CONF-780236—P4, pp VIII.121-VIII.135) Evaluation of 
selected plastics for application in OTEC heat exchangers. Hart, G.K. 
(DSS Engineers, Inc., Ft. Lauderdale, FL); Henke, T.E.; Hartt, 
W.H. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The unique nature of closed cycle OTEC plants is such that 
plastics may constitute a satisfactory low-cost alternative to metal 
alloys for heat transfer surfaces. An experimental program was 
therefore undertaken to evaluate selected commercial thermoplastics 
for this service and provide data for heat exchanger design. Four 
types of experiments were conducted reflecting the areas of critical 
concern for this application: chemical resistance; environmental 
(creep) rupture; thermal conductivity; and working fluid permeabil- 
ity. Chemical resistance to propane and isobutane was evaluated but 
emphasis was placed on compatibility with ammonia. Of the seven 
types of plastic initially tested, high density polyethylene proved to 
be most suitable for use with ammonia. 


46199 (CONF-780236—P4, pp VIII.136-VIII.147) Evaluation of 
measured heat transfer coefficients in an experimental OTEC heat 
exchanger. Nelson, M.E. (United States Naval Academy, Annapolis, 
MD). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Experimental errors in measuring heat transfer coefficients 
using a method developed at Carnegie-Mellon are analyzed. The 
results are of importance to current OTEC heat exchangers biofoul- 
ing experiments. Results are presented for both smooth aluminum 
and titanium heat exchanger tubes. 


46200 (CONF-780236—P4, pp VIII. 148-VIII.192) Corrosion re- 
sults from a 72-day field test of simulated OTEC aluminum heat 
exchanger surfaces at St. Croix, U.S.V.I. Craig, H.L. Jr.; Munier, 
R.S.C.; Morse, J. (Univ. of Miami, FL). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The fouling layer which develops on the seawater side of 
aluminum heat exchanger tubes may have any or all of three 
components: biological slimes, chemical precipitates from seawater 
(scale), and corrosion product films. In order to design for successful 
operation of OTEC heat exchangers, the composition of the fouling 
layer must be determined and its origin understood so that a means 
for its prevention and/or modification can be developed. An experi- 
ment was performed at an offshore site north of St. Croix, U.S. 
Virgin Islands, to determine the microbial fouling and corrosion 
behavior within simulated aluminum OTEC heat exchanger tubes 
under flowing seawater conditions and to relate this timed sequence 
of observations to the degradation of heat transfer measured in an 
independent, but parallel experiment performed by Carnegie-Mellon 
University (CMU). The results of the corrosion task only are pre- 
sented. Aluminum alloys 6061-T6 and 5052-0, tested over a range of 
exposure times (2 to 72 days) and at flow rates of 3 to 6 fps, exhibited 
excellent corrosion resistance. The good performance of these alloys 
and the low (~ 1.5 mpy) uniform corrosion rate are attributed to the 
surface preparation of the test pipes and the clean and consistent (in 
terms of T, S, DO, and pH), tropical seawater which flowed 
uninterrupted through the pipes for the entire experiment 


46201 (CONF-780236—P4, pp VIII.193-VIII.221) Performance 
of aluminum alloys in ammonia-sea water solutions. Bonewitz, R.A. 
(Alcoa Labs., Alcoa Center, PA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


The corrosion performance of aluminum alloys 1100, 3003, 
5052, and 6063 was evaluated in ammonia-sea water solutions rang- 
ing from 1 to 100% ammonia. In solutions of 30% or less corrosion 
is greatly reduced over equivalent ammonia-D.I. water solutions. In 
dilute solutions (<0.2% ammonia) the Mg present in sea water 
reacts with OH™ to form Mg(OH): concurrently reducing pH. Even 
in more concentrated solutions the pH remains approximately 0.8 
units lower than in equivalent ammonia-D.I. water solutions show- 
ing a decrease in OH™ activity which reduces initial corrosion rates. 
More importantly, Mg acts as an inhibitor in solutions up to 30% 
ammonia minimizing corrosion even under flow conditions up to 2.4 
m/sec (8 ft/sec) and eliminates differences in alloy performance. No 
corrosion of the aluminum alloys is observed in intermediate concen- 
trations of ammonia (30 to 70%), and in solutions of 90% and greater 
ammonia, self limiting pitting of the aluminum is observed. 


46202 (CONF-780236—P4, pp VIII.222-VIII.230) Effect of ve- 
locity on the seawater corrosion resistance of two aluminum alloys. 
Symonds, J. (Westinghouse Electric Corp., Annapolis, MD). Sep 
1978. 
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From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Corrosion characteristics of 5456 and 6061 aluminum alloys in 
moving seawater are described. Corrosion rate of both alloys in- 
creased with velocity. Maximum corrosion rate observed corre- 
sponded to about 50 mils/year (at 50 fps). Corrosion in the range 5 to 
20 fps was smooth. In the range 30 to 50 fps, surface roughening and 
pitting occurred but there were indications of reversion to smooth 
corrosion at 50 fps in warm (summer) water. Observations were also 
made on anodize deterioration and intensified attack at areas of flow 
disturbance. 


46203 (CONF-780236—P4, pp VIII.231-VIII.264) Materials se- 
lection for ocean thermal energy conversion heat exchangers. Rosales, 
L.A.; Dvorak, T.C.; Kwan, M.M.; Bianchi, M.P. (TRW Systems and 
Energy, Redondo Beach, CA). Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Materials and processes have been chosen for the heat ex- 
changers as part of the 25 MWe OTEC Power System Development 
program conducted by TRW. The overall economics of the heat 
exchanger for a 30 year life was the governing criterion. The 
material tradeoffs for the heat exchangers center around the tube and 
tubesheet materials. Candidate materials include commercially pure 
titanium, 5052 aluminum, Allegheny 6X CRES, 706 copper, lead 
alloys, and several coating materials. Performance parameters, in- 
cluding general and pitting corrosion resistance, corrosion fatigue 
and stress behavior were weighed against producibility and system 
costs. The source of the performance data and the risks associated 
with accepting the data were evaluated as was the impact of the 
selected tube materials on other heat exchanger and power system 
components. Methods of tube enhancement were investigated as part 
of the 25 MWe program. The TRW concept uses a falling film 
evaporator with enhanced surfaces in the form of internal and 
external axial flutes and a condenser using the same enhanced surface 
tubing. The producibility and costs of rolling/upsetting, extrusion, 
and twist-forming were included in the trade-offs. The material 
selections are presented along with their projected life. 


46204 (CONF-780236—P4, pp VIII.265-VIII.282) Potential use 
of profile-wire screens for OTEC. Thomas, D.L. (Ichthyological 
Associates, Inc., Absecon, NJ); Bason, W.H. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


Intakes for OTEC circulating water systems need to be 
screened to protect the condensers from materials which could 
potentially clog them. The screens also need to be designed to 
protect marine organisms from damage associated with plant oper- 
ation. Static screening options for electric generating stations have 
included fixed wire-mesh screens, perforated pipes, profile wire 
screens, and various kinds of filtering systems such as the radial well 
intake. The advantages of profile wire screens for OTEC to reduce 
operational costs of screening and to maximize protection to marine 
organisms are discussed. Results of tests of profile wire screens in 
regards to clogging rates, methods of cleaning, and efficiency in 
reducing impingement and entrainment of fish eggs and larvae are 
discussed. A testing program for profile wire screens is recommend- 
ed for the OTEC-1 barge. 


46205 (CONF-780236—P4, pp VIII.283-VIII.294) Fouling resis- 
tant screens for OTEC plants. Ansuini, F.J. (Ledgemont Lab., Lex- 
ington, MA); Huguenin, J.E.; Money, K.L. Sep 1978. 

From 5. OTEC conference; Miami, FL, USA (20 Feb 1978). 


A fouling resistant modular marine intake screen system is 
described which uses technology and components previously devel- 
oped for aquaculture containment systems. The basic component of 
the screen system is a 3.3 ft by 10 ft fiberglass frame covered with 
90/10 copper—nickel 3/8 inch expanded metal mesh with 76% open 
area. These panels are interconnected with other fiberglass structur- 
als to form a stationary intake screen. With slight modification, the 
panels can also be used for traveling intake screens. The excellent 
engineering properties of 90/10 copper—nickel coupled with its 
inherent resistance to biofouling are the keys to economical intake 
screens with long service lives and low maintenance requirements. 
Performance histories of copper—nickel screens are presented along 
with design concepts and mechanical evaluation of the modular 
screen system. 


46206 (COO—2641-7) Concurrent studies of enhanced heat 
transfer and materials for ocean thermal heat exchangers. Semi-annual 
progress report, March 1—August 31, 1978. Rothfus, R.R.; Wester- 
berg, A.W.; Yao, S.; Chao, N.H.; Kuru, S. (Carnegie-Mellon Univ., 
Pittsburgh, PA (USA)). Sep 1978. Contract EY-76-S-02-2641. 93p. 
Dep. NTIS, PC A05/MF AOl. 

The development of the OSCAR program (OTEC Steady- 
state and Control System Analysis Routines) to perform dynamic 
simulations for arbitrarily configured OTEC plants is described. The 
design goals for OSCAR are presented, and details about the initial 
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plant equipment models are given. These models have two features: 
relative simplicity but with er ph complexity to permit adequate 
simulation over a wide range o operating conditions. The most 
significant new work on modeling is for evaporators and condensers, 
and these results are given in detail. One unit model is not yet 
included, the turbine model. After presenting the models in some 
detail, the design details established to date for OSCAR are present- 
ed. These details show the expected structure of OSCAR and 
indicate what each part is to do. The design is not yet frozen. The 
approach represents the next generation of several earlier and exist- 
ing efforts at designing and implementing simulation systems. As 
such it has features which generalize many features of earlier designs 
to make the system easier to implement and use while still giving 
greater flexibility in use. The appendix presents the more detailed 
aspects of the evaporator and condenser modeling. 


46207 (COO—2641-8) Final design of OSCAR steady state flow- 
sheeting system. Technical report. Westerberg, A.W.; Chao, N.H.; 
Kuru, S.; Locke, M.H. (Carnegie-Mellon Univ., Pittsburgh, PA 
(USA)). Dec 1978. Contract EY-76-S-02-2641. 30p. Dep. NTIS, PC 
A03/MF A0O1. 

The engineer using the OSCAR steady state simulation pro- 
gram will be able to link together in an arbitrary configuration the 
pieces of equipment needed to simulate an OTEC plant. h one of 
these pieces of equipment (condenser, mixer, splitter, pump, etc.) is 
called a unit. Within a unit there are three types of substructures. A 
group of variables associated with a unit is called a variable pack. A 
unit can utilize more than one variable pack, and several units can 
utilize the same variable pack. The variables associated with a stream 
(flow rate, temperature, and pressure) form a variable pack. These 
variables are used by the unit producing the stream and by the unit 
receiving the stream. Another example of a variable pack would be 
the variables associated with a condenser. This type of variable pack 
would contain such variables as condenser area, log mean tempera- 
ture difference, and heat duty. Other variable packs would contain 
physical properties of the pure components of a stream. A physical 
property variable pack of a particular component would be available 
to any unit where the component appeared. 


46208 (LBL—9051) Environmental monitoring and assessment 
program at potential OTEC sites. Wilde, P. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Jun 1979. Contract W-7405- 
ENG-48. 8p. (CONF-790631—5). Dep. NTIS, PC A02/MF AOI. 

From 6. OTEC conference; Washington, DC, USA (19 Jun 
1979) 


Ecologically sound operations of projected Ocean Thermal 
Energy Conversion (OTEC) plants can be insured by careful atten- 
tion to the marine environment during the design phase. This re- 
quires quality information from regions of potential OTEC interest, 
coordinated with required assessment studies to insure legal compli- 
ance. Currently, preliminary or actual surveys and laboratory studies 
are being conducted in the waters of Puerto Rico, the Gulf of 
Mexico, Hawaii, and Guam for potential moored or seacoast OTEC 
plants and in the equatorial South Atlantic for proposed plant—ship 
operations to provide such benchmark and baseline data. These data 
plus existing archival information can be used to model effects of 
OTEC operations based on projected design schemes. Four major 
areas of concerns (1) redistribution of oceanic properties, (2) chemi- 
cal pollution, (3) structural effects, and (4) socio-legal-economic; and 
11 key issues associated with OTEC development and operation 
have been identified. In general mitigating strategies can be used to 
alleviate many deleterious environmental effects of operational prob- 
lems as biostimulation, outgassing, etc. Various assessment research 
studies on toxicity, biocide releases, etc., are under way or are 
planned to investigate areas where no clear mitigating strategy is 
available. Data from the monitoring and assessment programs is 
being integrated into a series of environmental compliance docu- 
ments including a comprehensive programmatic environmental 
impact assessment. 


46209 (LBL—9054) Phytoplankton and biomass distribution at 
potential OTEC sites. Johnson, P.W.; Horne, A.J. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1979. Contract W- 
7405-ENG-48. 7p. (CONF-790631—8). Dep. NTIS, PC A02/MF 
AOl. 

From 6. OTEC conference; Washington, DC, USA (19 Jun 
1979). 

Net or large phytoplankton species composition and most 
phytoplankton abundance was measured at three OTEC sites. In the 
Gulf of Mexico and’Hawaii, diatoms dominated while the blue-green 
algae Trichodesmium was most common at Puerto Rico. The species 
ratio of diatoms to dinoflagellates was approximately 1:1. The spe- 
cies diversity varied from site to site, Hawaii > Puerto Rico > Gulf 
of Mexico. Chlorophyll a, which is a measure of the pigment of all 
algae size ranges, showed a subsurface peak of 0.14 to 0.4 g per liter 
at 75 to 125 m. Occasional surface peaks upto 0.4 pg per liter 
occurred. Further refinement of collection techniques is needed to 
delineate the subtle environmental effects expected by OTEC plant 
discharges. 
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SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 46785 


SPACE HEATING AND COOLING 
REFER ALSO TO CITATION(S) 46062 


46210 Passive solar heat for new home construction, Butte, MT; 
National Center for Appropriate Technology ({nd)). - “(NP 
23679). 

The Crosley house in Maryland is described. Six hundred 
square feet of double-glass windows let in the light and heat on a 
300-square-foot masonry floor and a 170 square-foot-vertical brick 
wall. This house is 50% solar-heated and cost only $2500 more than 
a conventional home. (MHR) 


46211 (BNL—26218) Evaluation of performance enhancement of 
solar powered absorption chiller with an improved control strategy 
using the BNL-built hardware simulator. Auh, P.C. (Brookhaven 
National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
5p. (CONF-790541—21). Dep. NTIS, PC A02/MF AO1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

An experimental study was conducted for the procurement of 
transient and cycling performance characteristics of an advanced, 
solar absorption chiller. The results of the various combinations of 
on/off cycling runs showed that the net capacity loss during the 
start-up transient period could be significantly reduced when the 
residual cooling capacity generated during the off-period is compen- 
sated to the initial loss. Furthermore, the experimental investigation 
showed that the performance degradation, due to inherent transient 
behavior of a chiller, could be significantly improved by a sim _ 
control modification. The degree of performance under the modified 
control mode, as a function of the cycle period and such effects on 
the integrated chiller performance, have been thoroughly investigat- 
ed. Under the modified control mode the need of a large cold-side 
storage may no longer exist. This may offer significant economical 
advantages, especially for small residential cooling systems. without 
sacrifice in their performances. 


46212 (BNL—26220) Experimental performance study of a 
series solar heat pump. Kush, E.A. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. Sp. (CONF- 
790541—26). Dep. NTIS, PC A02/MF AO1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

To provide energy conservation for space heating, a vapor 
compression heat pump can be used to elevate temperatures which 
are above ambient but insufficient in themselves for comfortable 
conditioning. The Solar Assisted Heat Pump (SAHP) falls into this 
category, using low temperature, hence potentially inexpensive, col- 
lectors which provide input temperatures in the 40 to 100°F range. 
Since little experience or data of heat pump operation at the high 
evaporating temperatures is available, an experimental study is being 
carried out in the Brookhaven National Laboratory (BNL) Solar 
Laboratory using a specially constructed solar heat pump simulator 
to study performance and component characteristics while attempt- 
ing to obtain Coefficients of Performance (COP) which track the 
increasing trend with evaporating temperature dictated by the 
Carnot and Ideal Vapor Cycles. This paper reports the results of the 
initial phase, wherein a residential size liquid-to-liquid heat pump 
assembled from off-the-shelf components was tested. Results showed 
that a substantially increasing COP, which follows theory, was 
attainable at evaporating temperatures as high as 98°F by using 
variable compressor speed, large heat exchangers, and proper selec- 
tion of expansion device. A discussion of how this performance 
could be utilized in a complete SAHP system is included. The results 
apply also to heat pump non-solar sources such as reclaim or 
geothermal heat. 


46213 (CONF-790541—19) Manufactured solar home. Scofield, 
M.P.; Lau, A.S.; Liebelt, K.H.; Shinn, N.R. (Idaho National Engi- 
neering Lab., Idaho Falls (USA); Boise Cascade Corp., ID (USA)). 
1979. Contract EY-76-C-07-1570. 6p. Dep. NTIS, PC A02/MF AOl1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979) 

Two nearly identical manufactured solar houses were de- 
signed and built in Idaho. The solar system was designed to be 
eventually offered as an option on any home manufactured by Boise 
Cascade. The active solar heating and cooling system uses simple air 
collectors, rock storage, and a heat exchanger to preheat hot water. 
Summer cooling is provided by blowing cool, night air through the 
rock bed and then circulating house air through the cool rocks as 
needed. Both houses are being monitored for two years to obtain 
dynamic heating and cooling system performance. The data will be 
used to modify computer models aah yore TRNSYS to obtain more 
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accurate performance predictions. Initial predictions of performance 
and cost indicate that positive monthly savings will be achieved. 


46214 (DOE/NASA/CR—161229) System installation package 
for the new Hampshire Vocational Technical Collcge, Manchester, 
N.H. (Contemporary Systems, Inc., Jaffrey, NH (USA)). May 1979. 
Contract EX-76-A-29-1037. 72p. Dep. NTIS, PC A04/MF AOl1. 
Contemporary Systems, Incorporated of Jaffrey, New Hamp- 
shire, under NASA/MSFC Contract NAS8-32243 has taken its 
Series V Solar Heating System and developed it to a degree accept- 
able by local codes and regulatory agencies. The system is composed 
of the Series V warm air collector, the LCU-110 logic control unit 
and the USU-A universal switching and transport unit. The collector 
was originally conceived and designed as an integrated roof/wall 
system and provides a dual function in the structure. This document 
describes the above system which has been installed in the residential 
solar laboratory located at the New Hampshire Vocational Techni- 
cal College in Manchester, N.H. In addition, it provides general 
guidelines which may be utilized in development of detailed installa- 
tion plans and specifications, as well as instructions on operation and 
maintenance. 


46215 (EPRI-ER—1004) Commercial solar augmented heat 
pump system. Wilborn, J. (Southern California Edison Co., Rose- 
mead (USA)). Mar 1979. 79p. Dep. NTIS, PC A05/MF AO1. 

The Southern California Edison Company and the Electric 
Power Research Institute are sponsoring a program to demonstrate 
the operation of a solar energy ——— water source heat pump 
system. The system has been installed on the KOCE-TV administra- 
tion building located on the campus of the Golden West College in 
Huntington Beach, California. Testing began in mid-1978 and will 
continue for two years. Solar energy is collected from 600 square 
feet of solar collector panels which have been mounted on the 
administration building roof. Buried tanks having a total capacity of 
4,000 gallons store thermal energy. A complete and automated 
operation control abe on and instrumentation package have been 
included. The system features flexible operation and can operate in 
multiple modes. These modes of operation will allow testing with 
and without solar collectors and with and without thermal storage. 
The first concept to be evaluated in the test program will be that of 
solar augmentation. Thermal energy collected by the solar panels 
will be stored in the thermal storage tanks and used as required to 
supply source energy to the heat pumps. A second cconcept to be 
tested will involve thermal storage and heat pumps. 


46216 (PB—286394) Solar sustenance project. Phase II. A work- 
shop program for solar greenhouse and windowbox construction with 
performance testing. Final report. Yanda, W.F. (New Mexico Energy 
and Minerals Dept., Santa Fe (USA)). Jul 1977. 33p. 

The primary emphasis of the project is to measure heat 
savings/gain that an attached solar greenhouse provides for a home. 
The twelve experimental units adjoin homes built of various materi- 
als in order to record the interaction of each with the greenhouse. In 
addition, thermally designed windowbox units were built and tested. 


46217 (SERI/TP—61-144) Review of the economics of selected 
passive and hybrid systems. Buchanan, D.L. (Solar Energy Research 
Inst., Golden, CO (USA)). Jan 1979. Contract EG-77-C-01-4042. 
27p. Dep. NTIS, PC A03/MF AOl1. 

Performance and economic information on passive and hybrid 
systems has been compiled as part of the solar commercial readiness 
activity at the Solar Energy Research Institute. The results of 
selected performance simulation and cost estimate studies are pre- 
sented as well as actual cost and performance data from operating 
buildings. Systems representative of each major passive design con- 
cept are included: direct gain, indirect gain (thermal storage wall, 
thermal storage roof), and isolated gain (convective loop/thermosi- 
phon, attached sunspace/greenhouse). Results are presented in tables 
structured by major design concept. Data for simulated and actual 
systems are presented separately. Comparison of individual system 
design specifications, performance, incremental solar cost, and cost 
of delivered energy are made by major design concept and by 
simulated or actual data source. In addition, results are aggregated to 
derive cost and performance ranges over all data sources, by design 
concept and by simulated or actual system. 


46218 (SERI/TP—62-113) Commercializing solar architecture. 
Franta, G. (Solar Energy Research Inst., Golden, CO (USA)). Mar 
1979. Contract EG-77-C-01-4042. 38p. (CONF-780792—(Summ.)). 
Dep. NTIS, PC A03/MF AOl1. 

From SERI architectural planning seminar; Golden, CO, 
USA (10 Jul 1978). 

The seminar discussions on attitudinal, technical, and institu- 
tional issues and the suggestions related to information development, 
acquisition, and dissemination; education and training; demonstra- 
tions and design competitions; and other actions are documented. 
Information on SERI's overall mission and a paper titled, The 
Architectural Role of SERI, and a matrix of barriers and actions 
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from this assessment, related to the commercialization profile for 
passive solar heating, are attached as appendices. 


46219 (SOLAR/0811—79/01) Engineering concerns in solar 
system design and operation. Easterly, J.L. (PRC Energy Analysis 
Co., McLean, VA (USA)). Mar 1979. Contract EG-77-C-01-2522. 
24p. oe NTIS, PC A02/MF AO!. 

is paper has been po ora to help architects and engineers 
avoid some of the problems which have typically been encountered 
in solar heating and cooling installations. The primary focus of the 
paper is on engineering concerns associated with the startup and 
operation of solar systems. Recommendations are also made regard- 
ing the design and installation phases to help in avoiding these 
problems. 


46220 (TID—28857(Draft)) Commercialization strategy report 
for passive solar heating. Morse, F.H.; Maybaum, M.W. (Department 
of ae a ona, DC (USA)). [nd]. 48p. Dep. NTIS, PC 
A03/MF AOl1. 

The commercial readiness of passive solar heating is dis- 
cussed. Some barriers to be overcome before this technology is 
ready to be used commercially are identified. Also identified are 

sible actions that might be considered to remove specific barriers. 
Fechnical, market/economic, environmental, and institutional readi- 
ness, and benefits analysis are discussed. (MHR) 


WATER HEATING 


46221 (TID—28856(Draft)) Commercialization strategy report 
for solar water heating. Morse, F.H.; Davis, J.M. (Department of 


Energy, Washington, DC (USA)). [nd]. 35p. Dep. NTIS, PC A03/ 
MF AOl. 


The commercial readiness of solar hot water heating is dis- 
cussed. Some barriers to be overcome before this technology is 
ready to be used commercially are identified. Also identified are 
— actions that might be considered to remove specific barriers. 

echnical, market/economics, environmental, and _ institutional 
readiness, and benefits analysis are discussed. (MHR) 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 46079, 46080 


46222 (AD-A—059189) Low-temperature differential scanning 
calorimetry of polysiloxanes. Interim report. Verzino, W.J.; Fillers, 
R.W. (Aerospace Corp., El] Segundo, CA (USA). Ivan A. Getting 
Labs.). 22 Aug 1978. Contract F04701-77-C-0078. 35p. NTIS PC 
A03/MF AOl. 

Low-temperature differential scanning calorimetry (DSC) 
was used to determine the temperature region of glass formation, or 
the crystallization of polysiloxanes or both. Research- and commer- 
cial-grade polysiloxanes, were characterized by DSC to determine 
where significant physical property changes, such as embrittlement 
or shrinkage, had occurred. The effect of the thermal history, 
cooling-heating rate, and molecular weight distribution on thermo- 
dynamic behavior was investigated. An illustrative example of the 
failure analysis of a low-temperature adhesive used on a solar panel 
is included. (Author) 


46223 (DOE/NASA/CR—161230) Thermal performance evalu- 
ation of the SEMCO (liquid) solar collector. (Florida Solar Energy 
Center, Cape Canaveral (USA)). May 1979. Contract EX-76-A-29- 
1037. 40p. Dep. NTIS, PC A03/MF AOI. 

is report contains the procedures used and the results 
obtained during the evaluation test program on the SEMCO Corpo- 
ration, Model FP 40-7-DG (liquid) Solar Collector. The flat plate 
collector uses water as the working fluid. The absorber plate is 
copper tube soldered to copper fin coated with flat black paint. The 
glazing consists of two plates of Lo-Iron glass; the insulation is 
polyurethane foam. The collector weight is 242.5 pounds with 
overall external dimensions of approximately 48.8” x 120.8” x 4.1”. 
The test program was conducted to obtain thermal performance data 
before and after 34 days of weather exposure test. These tests were 
conducted using Florida Solar Energy Center Test Facilities. 


46224 (DOE/NASA/CR—161236) Indoor test for thermal per- 
formance evaluation of seven Elcam fin-tube solar collector configura- 
tions. (Wyle Labs., Huntsville, AL (USA)). Jun 1979. Contract EX- 
76-A-29-1037. 32p. Dep. NTIS, PC A03/MF AOI1. 

The test procedure used and the results obtained from an 
evaluation test program conducted to obtain thermal performance 
data on seven Elcam fin-tube solar collector configurations under 
simulated conditions are described. These tests were made using the 
Marshall Space Flight Center solar facilities. The Elcam, Inc. fin- 
tube (liquid) solar collectors each consist of an absorber plate 5.9 
inches wide by 83 inches long with a type M copper tube of 0.569 
inch nominal inside diameter. No cover plate was used with any of 


SOLAR ENERGY 4851 


the specimens. The uniqueness of each of the seven configurations is 
described and tests were performed on each separate configuration. 


46225 (LBL—8857) Thermal degradation of a black chrome 
solar selective absorber coating: short term. Lampert, C.M. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.; California 
Univ., Berkeley (USA). Dept. of Materials Science and Mineral 
Engineering). May 1979. Contract W-7405-ENG-48. 6p. (CONF- 
790541—37). Dep. NTIS, PC A02/MF AOl1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Both the energy absorption properties and chemical micros- 
tructure of CHROM-ONYX were investigated using electron mi- 
croscopy and X-ray diffraction techniques. Different temperatures 
for short annealing times were used to evaluate this coating’s tem- 
perature resistance limitations along with possible degradation mech- 
anisms for various stagnation situations. Samples were tested in both 
air and vacuum. As a result, each sample regardless of atmosphere 
was characteristically similar, with air acting to mildly accelerate 
optical degradation at higher temperatures. Below 300 to 400°C 
black chrome exhibited a structural transformation precipitating 
Cr2O3. Above 500°C this phase grew considerably, while chromium 
was depleted. At 600°C and above, a new dominant phase devel- 
oped corres; onding to NiCr2Q,, a cubic spinel. However, for all 
practical purposes black chrome optically degraded between 500 to 
600°C during short exposure times. 


46226 (MLM—2625(OP)) Studies of directly absorbing fluids for 
mid-temperature solar thermal applications. Burke, A.R.; Etter, D.E.; 
Wiedenheft, C.J.; Wittenberg, L.J. (Mound Lab., Miamisburg, OH 
(USA)). 1979. Contract EY-76-C-04-0053. Sp. (CONF-790541—17). 
Dep. NTIS, PC A02/MF AOl. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Thermal, photochemical, and optical absorptivity studies at 
elevated temperatures were initiated on various heat transfer fluids 
containing chromophoric materials. The solar absorption efficiency 
of the fluids and chromophores were calculated at ambient and 
elevated temperatures. Density, viscosity, and heat capacity mea- 
surements for specific solutions were also determined. Eight chro- 
mophoric solutions have been identified, thus far, for further study as 
candidates for directly absorbing fluids for use up to 300°C. 


46227 (MLM—2626(OP)) Construction and initial operation of 
the Miamisburg salt-gradient solar pond. Bryant, R.S.; Bowser, R.P.; 
Wittenberg, L.J. (Miamisburg City Dept. of Parks and Recreation, 
OH (USA); Mound Facility, Miamisburg, OH (USA)). 1979. Con- 
tract EY-76-C-04-0053. Sp. (CONF-790541—16). Dep. NTIS, PC 
A02/MF AOl1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979 

The largest salt-gradient solar pond in the U.S. occupies an 
area of 2020 m* and was installed for only $35/m2 A new technique 
was successfully demonstrated for the formation of the gradient 
zone, approximately 1-m thick, in which fresh water was injected 
horizontally below the surface of the concentrated salt solution. 
Without any useful heat removed, the storage layer water, ~ 18.5% 
NaCl, reached a peak temperature of 51.1°C in October 1978 and a 
minimum temperature of 28.4°C during February 1979. The pond is 
predicted to deliver 281,000 kW hr/yr to be ued principally for 
heating an outdoor swimming pool in the summer and a recreation 
building from October to December. The projected heat cost is 2.5 
cents/kW hr, based upon amortization of 10%/yr. 


46228 (N—79-12556) MSFC hot air collectors. Final report. 
Anthony, K. (National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight Center). 
Oct 1978. 32p. NTIS PC A03/MF AO1. 

A description of the hot air collector is given that includes a 
history of development, a history of the materials development, and 
a program summary. The major portion of the solar energy system 
cost is the collector. Since the collector is the heart of the system 
and the most costly subsystem, reducing the cost of producing 
collectors in large quantities is a major goal. This solar collector is 
designed to heat air and/or water cheaply and efficiently through 
the use of solar energy. 


46229 (SAND—78-2065C) Development of a portable reflecto- 
meter for field measurements of the specular reflectance of solar 
mirrors, Freese, J.M. (Sandia Labs., Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 5p. (CONF-790541—31). Dep. 
NTIS, PC A02/MF AO1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Specular reflectance measurements of mirror surfaces used in 
solar concentrators are needed to determine the effect of accumulat- 
ed dust on reflectance as well as to detect any permanent degrada- 
tion of the mirror reflectance. Because it is impractical to remove a 
mirror from a collector for measurements in the laboratory, a 
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portable reflectometer designed for in-the field measurements of 
solar mirror materials has been developed. Unlike the standard 
laboratory bidirectional reflectometer, the portable instrument uses 
broad band spectral filters, circular apertures rather than slits and 
accepts a greater beam divergence. However, results obtained with 
the portable instrument correlated quite well with those of the 
laboratory reflectometer. The reflectance values of silvered glass, 
metallized plastic film and polished aluminum were within +-0.005 
reflectance units of the values obtained from spuvencieacty averaging 
reflectance versus wavelength data taken with a laboratory bidirec- 
tional reflectometer. The portable instrument has proven useful in 
monitoring the effects of dirt and weathering on mirror specular 
reflectance in the field. 


46230 (SAND—78-2094C) Thermal aging characteristics of elec- 
trodeposited black chrome solar coatings. Pettit, R.B.; Sowell, R.R. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. Sp. (CONF-790541—32). Dep. NTIS, PC A02/MF AOI. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

By reducing the trivalent chromium concentration of 
Harshaw’s Chromonyx black chrome plating bath, coatings with 
improved thermal stability characteristics are obtained. For trivalent 
chromium concentrations as low as 8 g/l, solar absorptance values 
have decreased only a few percent from initial values of ~ 0.97 after 
heating in air at 400°C for over 3600 hours. Coating composition 
and structure have been studied using transmission electron micros- 
copy, scanning electron microscopy, and sputter Auger-profiling. 
Initial results indicate that the coatings from the nominal bath 
composition are composed of small particles, with diameters in the 
range 65 to 90 nm. When the trivalent chromium concentration is 
reduced, these particles agglomerate into larger clusters that are 150 
to 250 nm in size. Upon heating in air, all coatings experience a 
substantial amount of oxidation, but the stable coatings maintain a 
significantly higher metallic chromium content. The lower oxidation 
in the stable films is related to the larger average particle size. 


46231 (SAND—78-2109C) Environmental testing of solar reflec- 
tor structures. Allred, R.E.; Miller, D.W.; Butler, B.L. (Sandia Labs., 
Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. Sp. 
(CONF-790541—35). Dep. NTIS, PC A02/MF AO1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

The reflector support structure of a concentrating solar col- 
lector provides and maintains the required shape for the reflective 
surface; it must perform its functions to the required accuracy over a 
20 to 30 year life cycle with a minimium of maintenance. A program 
to determine the aging behavior of candidate reflector support 
materials and processes has been conducted at Sandia Laboratories, 
Albuquerque, since 1975. Materials evaluated include laminates, 
sandwiches and molded structures constructed of metals ceramics, 
forest products and fiber-reinforced composites. Accelerated tem- 
perature-humidity cycling data and real time exposures indicate that 
a variety of material constructions may eventually meet the oper- 
ational and lifetime requirements. Constructions which performed 
well in this study include plywood, fiberglass skin and core sand- 
wiches, melamine skin/paper core sandwiches, aluminum skin/alu- 
minum core sandwiches, and molded structures of sheet molding 
compound with integral ribs. The data also indicate that designers 
should be particularly concerned about maintaining thermal com- 
patibility throughout the reflector structure, producing high integri- 
ty adhesive bonds, protecting the reflective surface from corrosion 
and using moisture insensitive materials. 


46232 (SAND—78-2305C) Weight minimization of sandwich 
type solar collector panels. Reuter, R.C. Jr. (Sandia Labs., Albuquer- 
que, NM (USA)). 1979. Contract EY-76-C-04-0789. 13p. (CONF- 
790803—27). Dep. NTIS, PC A02/MF AO1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Solar collector modules of various types (e.g., line-focusing, 
heliostats) require stiff, lightweight structural panels to support and 
protect their reflective surfaces. Symmetric, sandwich type panel 
construction fulfills these requirements. Analytical methods are uti- 
lized in the present work to study the existence, utilization and 
practicality of a minimum weight, adequately stiff design for sand- 
wich panel construction in the solar collector application. 


46233 (SERI/TR—31-103) National program plan for absorber 
surfaces R & D. Call, P.J. (Solar Energy Research Inst., Golden, CO 
(USA)). Jan 1979. Contract EG-77-C-01-4042. 8ip. Dep. NTIS, PC 
A06/MF AO1. 

The optical properties - solar absorptance (a/sub s/) and 
thermal emittance (€/sub t/) - of the receiver surface are important 
in a wide range of solar energy conversion devices from passive 
solar buildings to sophisticated two axis tracking concentrators. This 
report describes a National Plan for Absorber Surfaces R & D and 
includes the background information (available absorber materials 
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and characteristics, applications, and probable benefits) used to 
derive the plan. 


46234 (UCRL—81877) Weatherability tests of plastic glazing 
materials for collectors. Clark, A.F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). May 1979. Contract W-7405- 
ENG-48. 5p. (CONF-790541—11). Dep. NTIS, PC A02/MF AOI. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Glass has been the traditional glazing material for solar 
energy collectors; however, thin plastics are much cheaper and 
easier to install. Most clear plastics deteriorate in the weather and 
are particularly vulnerable to ultra-violet light (and to elevated 
temperatures). Therefore various kinds of plastics were tested by 
exposing them to direct sun-light and also to accelerated weathering 
at Desert Sunshine Exposure Test, Inc., near Phoenix. Comparable 
exposures gave consistent degradations. The plastics tested included 
acrylics, weatherable vinyl (PVC), polyethylene (PE), polypropy- 
lene (PP), Tedlar coated fiberglass and Tedlar coated vinyl. Heat 
seals degraded rapidly, especially at the edges. Acrylics lasted for 
the equivalent of 20 years. Weatherable PE performs adequately for 
a year or so, weatherable PVC about two years, Tedlar coated PVC 
about eight years. 


46235 (UCRL—82721) Non-tracking inflated cylindrical solar 
concentrator. Gerich, J.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 22 May 1979. Contract W-7405-ENG- 
48. 18p. (CONF-790541—12). Dep. NTIS, PC A02/MF AO1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

A concentrating solar collector to produce pressurized hot 
water up to a temperature of 175°C is under develolpment. The 
collector structure consists mainly of an inflated thin-film plastic 
cylinder that is clear on the upper portion and is an aluminized 
reflector on the lower portion. The reflector concentrates sunlight 
on a receiver tube which is jacketed with a heat transfer suppressing, 
thin-film plastic cylinder. The first experimental coliectors verified 
performance modeling codes. The second generation collectors now 
being constructed address cost considerations and ease of fabrica- 
tion, installation, and maintenance. It was found that the installed 
cost of the inflated concentrator is likely to be one-fifth that of 
parabolic trough concentrators. An experimental apparatus was de- 
veloped to measure the total hemispherical emittance of full size 
receiver tubes. Test results indicate a rather dramatic increase in the 
room temperature value at typical concentrator operating tempera- 
tures. 


46236 Solar heater. Conley, W.M. US Patent 4,138,993. 13 Feb 
1979. Filed date 10 Jan 1977. 6p. 

A low-cost modular designed solar heater for heating a fluid 
under pressure for a multiplicity of uses. This unit is designed to be 
built from commercially available standard components. It may be 
utilized for heating swimming pools, houses, or domestic water 
sources. It is constructed of pressure-retaining tubing circularly 
disposed in a container which displays the tubing to the sun rays and 
coincidentally retains the tubing in the desired shape. The tubing 
comprises a coil of black material with high heat absorptivity and a 
specially treated surface to reduce reflectivity. The inside surface of 
the retaining container is lined or coated with a highly reflectivity 
smooth material which reflects the sun's rays onto the heat absorbing 
tubing. The modular units may have a special clear covering which 
creates a heat sink inside the units reducing heat losses due to 
convection. These modular units are designed to be connected 
hydraulically in parallel or series and may be utilized as a closed or 
continuous flow system, depending on the use it is put to. 


46237 Solar pond. Miller, C.G.; Stephens, J.B. US Patent 
4,091,800. 30 May 1978. Filed date 30 Jun 1977. 9p. 

Shallow pools of liquid to collect low-temperature solar gen- 
erated thermal energy are described. Narrow elongated trenches, 
grouped together over a wide area, are lined with a heat-absorbing 
black liner. The heat-absorbing liquid is kept separate from the 
thermal energy removing fluid by means such as clear polyethylene 
material. The covering for the pond may be a fluid or solid. If the 
covering is a fluid, fire fighting foam, continuously generated, or 
siloons are used to keep the aiken covering clean and insulated. If 
the thermal energy removing fluid is a gas, a fluid insulation layer 
contained in a flat polyethlene tubing is used to cover the pond. The 
side of the tube directed towards the sun is treated to block out 
ultraviolet radiation and trap in infrared radiation. 


46238 Non-tracking solar energy collector system. Selcuk, M.K. 
US Patent 4,091,798. 30 May 1978. Filed date 3 Feb 1977. 7p. 

A solar energy collector system, characterized by an im- 
proved concentrator for directing incident rays of solar energy on 
parallel vacuum-jacketed receivers or absorbers, is described. Nu- 
merous individually mounted reflector modules of a common asym- 
metrical triangular cross-sectional configuration are supported for 
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independent reorientation. Asymmetric vee-trough concentrators are 
defined. 


46239 Ideal light concentrators with reflector gaps. Winston, R. 
(to Dept. of Energy). US Patent Application 909,864. 26 May 1978. 
Op. 


A cylindrical or trough-like radiant energy concentration and 
collection device is provided. The device includes an energy absorb- 
er, a glazing enveloping the absorber and a reflective wall. The ideal 
contour of the reflective wall is determined with reference to a 
virtual absorber and not the actual absorber cross section. 


46240 Reflecting film reflector and method of making the same. 
Cottingham, J.G. (to Dept. of Energy). US Patent Application 
906,820. 17 May 1978. 6p. 

A reflector of the reflecting film type is disclosed which may 
be used in a heliostatic system for concentrating solar energy com- 
prising a reflecting film bonded to an appropriate rigid substrate in 
such a way that specularity of a very high order is achieved. A 
method of bonding the reflecting film to the substrate is also dis- 
closed and comprises the steps of initially adhering the film to a 
smooth, clean flat rigid surface with a non-bonding liquid between 
the rigid surface and film, and then bonding the substrate and film. 
The non-bonding liquid has a molecular adhesion greater than any 
stresses due to handling or curing of the bonding agent which is 
applied between the film and the opposing surface of the rigid 
substrate. 


46241 Flat solar collector an approach to its evaluation. Sonino, 
T. (Israel Atomic Energy Commission, Yavne. Soreq Nuclear Re- 
search Center). Isr. J. Technol.; 15: No. 3, 98-101(1977). 

The flat solar collector is the most widely used device for the 
utilization of solar energy, but its energetic and economic values are 
still debated. A preliminary energy and economic analysis is present- 
ed. The energy analysis indicates that the energy needed to produce 
one solar collector is equivalent to the electricity consumed by an 
electric water heater in roughly three months. The economic analy- 
sis indicates that the pay-back time for a solar collector varies from 
5.5 to 7.7 yr. according to the discount rate. The economic analysis 
from a national point of view indicates that the use of solar collec- 
tors for domestic purposes could only reduce electricity consump- 
tion in Israel by 10%. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 46109, 46227, 46711, 46738, 46739 


46242 (SERI/TR—34-089) Thermal energy storage for solar ap- 
plications: an overview. Wyman, C. (Solar Energy Research Inst., 
Golden, CO (USA)). Mar 1979. Contract EG-77-C-01-4042. 123p. 
Dep. NTIS, PC A06/MF AOl1. 

This report presents an overview of current technology and 
programs including some economic studies in low, intermediate, and 
high temperatre thermal energy storage for solar applications and an 
assessment of key problem areas. Previous studies of the economic 
role of storage for solar home heating and stand-alone electric plants 
are examined first and factors which affect the economics of storage 
are discussed. Next, the costs and storage capacities of representative 
sensible and latent heat storage materials are summarized. Various 
modes of operation are also presented for thermal storage by revers- 
ible chemical reactions, but this technology is at such an immature 
stage of development that its economic and technical potential are 
not clearly understood. Some new ideas in containers and heat 
exchangers are reviewed to illustrate possible innovative approaches 
to reducing storage costs. A more detailed examination is then made 
of reversible reaction storage, and gas-solid reactions are shown to 
have desirable attributes for solar energy storage. However, there 
are problems with heat transfer and heat exchanger for these systems 
that must be solved to make such systems more econcmically 
attractive. The DOE programs in thermal energy storage are re- 
viewed in light of this review, and recommendations are made for 
future program directions which appear at this time to have the 
greatest potential impact on reducing technical and economic bar- 
riers to thermal storage utilization. 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 46054 


46243 (APL/JHU-EQR—78-4) Energy programs at the Johns 
Hopkins University Applied Physics Laboratory. Quarterly report, 
October—December 1978. (Johns Hopkins Univ., Laurel, MD 
(USA). Applied Physics Lab.). Jan 1979. Contract EC-77-C-01- 
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5085;EX-76-A-29-1030;EX-76-A-36-1008. 46p. Dep. NTIS, PC A03/ 
MF AOl. 

The Johns ens ye Applied Physics Laboratory, 
under contracts with the U.S. Department of Energy, the National 
Science Foundation, U.S. Maritime Administration, Maryland De- 
partment of Natural Resources, U.S. Department of Commerce, and 
U.S. Fish and Wildlife Service, is engaged in —,s energy 
resources, utilization concepts, and storage methods. report is 
divided into four sections. first, Geothermal Energy Programs, 
contains reports on vari eothermal investigations in the Atlantic 
Coastal Plain; a Guseennl Energy Market Survey and a develop- 
ment scenario for the Delmarva area of Maryland. The second, 
Small-Scale Hydroelectric Energy, contains the results of several 
major studies on dams and on the economic and institutional issues 
related to their redevelopment. The third section contains progress 
reports on two major tasks performed for the Ocean 
Energy Conversion (OTEC) Program, Ocean Engineering and Heat 
Exchangers for OTEC systems. The fourth section, Conservation 
and Mechanical Storage of Energy, contains reports on flywheels 
and a JHU-funded heat pump application to the physical plant at 
APL. 


46244 (DOE/ET—0101) Geothermal energy. Program summary. 
(Department of Energy, Washington, DC (USA). Office of Energy 
Technology). Jun 1979. 316p. Dep. NTIS, PC A14/MF AO1. 

Brief descriptions of geothermal projects funded through the 
Department of Energy during FY 1978 are presented. Each sum- 
mary gives the project title, contractor name, contract number, 
funding level, dates, location, and name of the principal investigator, 
together with project highlights, which provide informaion such as 
objectives, strategies, and a brief project description. (MHR) 


RESOURCE STATUS AND ASSESSMENT 
REFER ALSO TO CITATION(S) 46839 


USA 
REFER ALSO TO CITATION(S) 46250, 47542 


46245 (HCP/T4014—01/1) Site specific analysis of geothermal 
development. Volume 1. Summary report. Leigh, J.; Cohen, A.; Jacob- 
sen, W.; Trehan, R. (Mitre Corp., McLean, VA (USA)). Aug 1978. 
Contract EG-77-C-01-4014. 63p. Dep. NTIS, PC A04/MF AO1. 

MITRE/Metrek has analyzed development scenarios for 37 
hydrothermal and geopressured prospects in the United States to 
assist DOE's Division of Geothermal Energy in mission-oriented 
planning of geothermal resource development. A summary of the 
site-specific analyses is presented with particular emphasis on possi- 
ble recommendations for the Federal Geothermal Program. 


46246 (IDO— 10080) Southwest regional geothermal operations 
research program. Summary report. First project year, June 1977— 
August 1978. Meyer, R.T.; Davidson, R. (Western Energy Planners 
Ltd., Denver, CO (USA)). Dec 1978. Contract EW-78-X-07-0148. 
165p. Dep. NTIS, PC A08/MF AO1. 

A summary report is given of the information, data, and 
results presented by New Mexico Energy Institute and the five State 
Teams in their separate draft reports. The objective is to develop 
scenarios for the development of each identified geothermal resource 
area in Arizona, Colorado, Nevada, New Mexico and Utah. Includ- 
ed are an overview; an economic — institutitional procedures, 
contraints, and incentives; location of geothermal resources in the 
southwest; geothermal development postulations, state by state; and 
recommended actions for promoting and accelerating geothermal 
development. (MHR) 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 46331 


46247 Study on a mathematical model of the influence of hetero- 
geneities of a geothermal deposit on its behavior during exploitation. 
Goblet, P.; Ledoux, E.; de Marsily, G. (Ecole des Mines de Paris, 
Fontainebleau, France). pp 549-557 of Seminar on geothermal 
energy. Luxembourg, Belgium; Commission of the European Com- 
munities (1977). (In French) 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The movement of cold water injected into a hot geothermal 
aquifer during the exploitation of a low enthalpy geothermal doub- 
let, is governed by two main parameters: the velocity of the water, 
and the equivalent conductivity coefficient of the aquifer. It is shown 
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that the existence of horizontal heterogeneities in the aquifer, giving 
rise to horizontal heterogeneities in the velocity field, tends to make 
the cold front move similar to that in a homogeneous aquifer, but 
with a much higher equivalent conductivity. Thus, when establish- 
ing a new doublet in a geothermal field, experiments should be 
performed on the first well: either to determine the experimental 
conductivity by thermal experiments (injection and recovery of cold 
water); or to try to measure the heterogeneity of the formation 
(permeability) and assess its variation in s en calculations 
with a model can determine at which distance to put the second well 
to insure a given life time to the geothermal doublet. 


46248 (COO—4713-T7) Optimal geothermal resource extraction 
for electric power applications. Blair, P.D.; Cassel, T.A.V. (Pennsyl- 
vania Univ., Philadelphia (USA). Energy Center). [nd]. Contract 
ET-78-S-02-4713. 13p. Dep. NTIS, PC A02/MF AO1. 

A phase of ongoing work at the University or Pennsylvania 
concerning the analysis of capital investments in the development of 
geothermal electric power facilities is reported. The phase being 
addressed deals with determining the optimal rate of extraction of 
geothermal resources for producing electric power. The mathemat- 
ical approach for estimating an optimal time-path of production to 
maximize the net present value of a rate sensitive reservoir is 
formulated. 


USA 
REFER ALSO TO CITATION(S) 47544 


46249 (LBL—7094) Geothermal resource and reservoir investi- 
gations of U.S. Bureau of Reclamation leaseholds at East Mesa, 
Imperial Valley, California. Howard, J.; Apps, J.A.; Benson, S. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 
1978. Contract W-7405-ENG-82. 316p. Dep. NTIS, PC Al4/MF 
AOl. 

The study included five parts: geology, seismicity, well test- 
ing, reservoir simulation, and geochemistry. Included in appendices 
are: production test data and discussion, interference tests, produc- 
tion tests in the northern portion of the East Mesa KGRA, conver- 
sion tables, chemical analysis of fluids from East Mesa wells, and 
results of laboratory studies of scale samples taken from the vertical 
tube evaporator. (MHR) 


46250 (LBL—9026) Geothermal resource investigations and de- 
velopment plans at East Mesa, California. Howard, J.H.; Campbell, 
D.A.; Hinrichs, T.C.; Mathias, K.E.; Narasimhan, T.N. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1978. Con- 
tract W-7405-ENG-48. 32p. (CONF-7804139—1). Dep. NTIS, PC 
A03/MF AOl1. 

From Annual meeting of the American Association of Petro- 
leum Geologists; Oklahoma City, OK, USA (12 Apr 1978). 

The geology of the resource is discussed including: its loca- 
tion, its recognition by means of geophysical surveys, and its subsur- 
face delineation. Proposed uses of the resource are discussed includ- 
ing: fresh water production and power generation. (MHR) 


NON-USA 


REFER ALSO TO CITATION(S) 46260, 46266, 46267, 46268, 
46269, 46270, 46271, 46272, 46274, 46276, 46278, 46281, 46297, 
46299, 46332 


46251 Chinetsu kaihatsu kiso chosa hokoku sho (No. 2) Taisei- 
Kumaishi. (Report of exploratory geothermal basic investigation for 
Taisei-Kumaishi (No. 2)). Igarashi, T.; Sumi, S. Tokyo, Japan; Minis- 
try of International Trade and Industry (1978). 91p. (NP—23712). 
Geological Literature Center, Tokyo, Japan, 50 yen per sheet of 
duplicate copy. 

A geological survey of Taisei-Kumaishi made in 1976 is 
presented including sections on an alteration zone survey, a geo- 
chemical survey of hot springs, a discharged heat survey of hot 
springs, and a gravity survey. 


46252 Chinetsu kaihatsu kiso chosa hokoku sho (No. 1) sobetsu. 
(Report of geothermal exploratory basic investigation of Sobetsu (No. 
1)). Igarashi, T.; Yamaguchi, S. Tokyo, Japan; Ministry of Interna- 
tional Trade and Industry (1978). 107p. (In Japanese). (NP—23710). 
Geological Literature Center, Tokyo, Japan 50 yen per sheet of 
duplicate copy. 

A geological survey of the Sobetsu area performed in 1976 is 
presented. Sections are included on hydrothermal alteration zones, 
geochemistry of hot springs, discharged heat, and gravity surveys. 


46253 Seminar on geothermal energy. Luxembourg, Belgium; 
Commission of the European Communities (1977). 340p. (In several 
languages). (EUR—5920(Vol.2); CONF-771273—P2). $38.75 (Vols. 
1 and 2). 


ERA VOL. 4, NO. 18 


From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

This volume contains 24 papers. These papers are grouped 
under the following general headings: geochemistry, low enthalpy 
resources, and high enthalpy resources and hot dry rocks. Separate 
entries were prepared for each paper. (MHR) 


46254 Transverse structures and geothermal occurrences in non 
volcanic areas. Southern Appennines. D’Argenio, B.; Pescatore, T.S. 
(Universita di Napoli, Italy). pp 9-17 of Seminar on geothermal 
energy. Luxembourg; Commission of the European Communities 
(1977). (In Italian) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Thermal springs (and, occasionally, gas) in Southern Italy, 
outside the western volcanic belt, occur along transverse tectonic 
lines which control the axial undulations of the Apennines. A 
tectonic model for the hydrothermal circulation is proposed on the 
grounds of (a) relationships among the several carbonate and noncar- 
bonate South Apennine thrust sheets and (b) role of the transverse 
lines in lateral connections among different crustal levels. The more 
external (hence deeper) carbonate thrust sheets (carbonate platform 
rocks) are considered as deep reservoirs for thermal fluids. They are 
upward confined by less permeable thrust sheets which, in turn, may 
support even higher carbonate thrust sheets (surficial reservoirs). 
The transverse lines, when active, allow lateral connections of deep 
and surficial carbonate platform rocks and related reservoirs, as 
shown by correspondence with recent and/or active fault zones and 
thermal water derived travertine. Periodicity and duration of ther- 
mal circulation episodes is not yet completely understood although 
some relations with Quaternary climatic changes and tectonics may 
be postulated. 


46255 Shallow magnetic reservoirs as heat source of geothermal 
systems: preliminary interpretation of data available for the Neapoli- 
tan active volcanic areas. Barberi, F. (University of Pisa, Italy); 
Innocenti, F. Luongo, G.; Nunziata, C. Rapolla, A. pp 19-37 of 
Seminar on geothermal energy. Luxembourg; Commission of the 
European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

A research program is described which is primarily focused 
on the individuation and characterization of the heat source on the 
assumption that such an approach can lead to a better modeling of a 

eothermal system and be a useful guide to the most favorable areas 
or = exploration. The main results of a preliminary study 
of the active volcanic areas of the Neapolitan region are summa- 
rized, based primarily on a critical review of the available data. 
(MHR) 


46256 Preliminary methods and results in the study of phreato- 
magmatic explosions. Praturlon, A. (Universita degli Studi di Roma, 
Italy); di Sabatino, B.; Funiciello, R.; Parotto, M. pp 39-52 of 
Seminar on geothermal energy. Luxembourg; Commission of the 
European Communities (1977). (In Italian) 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Activity within the Latian volcanic area of Central Italy has 
been determined to result from a series of phreatomagmatic and 
phreatic explosions. In correspondence to the most extended areas 
where these explosions are situated, anomalous positive temperature 
gradients were detected. Exploration drillings performed by ENEL 
(Italian electric power agency) have found hot brines with 300,000 
ppM salt content in the Sabatini Volcanoes within the caldera of 
Baccano. The analysis of crystalline and sedimentary material found 
in the products of phreatomagmatic activity demonstrates that: it is 
possible to predict a preliminary stratigraphy and deduce indications 
of the structural setting on the basement of volcanic mantle; the 
hydrothermal mineral content and presence of salinity within the 
reservoir can be detected before direct prospecting. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 46251, 46253 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 46331 


46257 Report of alteration zone survey (No. 2-1). Igarashi, T.; 
Sumi, S. pp 1-48 of Chinetsu kaihatsu kiso chosa hokoku sho (No. 2) 
Taisei-Kumaishi. Igarashi, T.; Sumi, S. Tokyo, Japan; Ministry of 
International Trade and Industry (1978). (In Japanese) 

As part of a series of basic geothermal investigations, a 150 
km? area including Taisei-cho in Kudo-gun and Kamaishi-cho in 
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Nishi-gun, Hakkaido, was surveyed for alteration zones. This area 
includes four hot springs: Usebetsu, Tokiwa, Hiratanai, and Kenichi. 
A preliminary aerial photographic survey was followed by a geo- 
logical survey. Usubetsu, Kaitorima-Tokiwa, Hiratanai, and Kenichi 
hot springs were cited as geothermal indicators. These hot springs 
have deposits composed mainly of calcareous sinter, together with 
distributional alteration zones accompanying the green tuff alteration 
or hydrothermal mineral deposits for the most part, but not belong- 
ing to geothermal metamorphoric zones. The geothermal indication 
areas have no characteristic acid alteration zones as seen in other 
geothermal fields. Also they are dispersed in a manner relevant to 
geological structure and the location of acid intrusive rocks. Usu- 
betsu and Kaitorima-Tokiwa springs are situated close to the base 
dome where an intrusive rhyolite dike develops along the N-S 
tectonic line. Both springs flow from the rock dike. Hiratanai and 
Kenichi hot springs are situated near the border between the base 
dome ee of granodiorite and the perteriary system, and flow 
up from fissures in the base. Kaitorima-Tokiwa and Kenichi are 
promising geothermal areas. 


46258 Report of discharged heat quantity survey (No. 2-3). Ura- 
gami, K. (Hokkaido Univ., Japan). pp 68-77 of Chinetsu kaihatsu 
kiso chosa hokoku sho (No. 2) Taisei-Kumaishi. Igarashi, T.; Sumi, 
S. Tokyo, Japan; Ministry of International Trade and Industry 
(1978). (In Japanese) 

Total discharged heat quantity was determined. Water tem- 
perature, flow rate and Cl content were determined for Usubetsu, 
Kaitorima, Hiratanai, and Kenichi from September 22 to November 
6, 1976. The spring waters which were high in carbonic acid content 
originated in a steep v-shaped valley where they flowed from 
fissures in the basement rock. The Usubetsu area had five fountain- 
heads from which water at 42.3 to 57.4°C was produced at a rate of 
27.1 1/min. The Kumaichi area has ten fountainheads from which 
30.0 to 69.2°C water is produced at a rate of 162 1/min. The total 
production of hot water is 5565 1/min and the total discharged heat 
is 48.61 x 10° cal/sec. The discharged heat quantity by heat conduc- 
tion was determined by measurement of 0.5, 1.0, and 10 m soil depth 
temperatures, together with the distribution of heat flow. Dis- 
charged heat quantities for Usubetsu, Kaitorima, Hiratanai, and 
Kenichi were 0.11, 0.11, 0.35, and 0.55 x 10° cal/sec. respectively, 
for a total of 1.12 x 10° cal/sec. Thus, the total discharged heat 
quantity in the four hot spring areas was 49.73 x 10° cal/sec. 


46259 Report of gravity survey (No. 2-4). Ogawa, K. pp 79-91 of 
Chinetsu kaihatsu kiso chosa kokoku sho (No. 2) Taisei-Kumaishi. 
Igarashi, T.; Sumi, S. Tokyo, Japan; Ministry of International Trade 
and Industry (1978). (In Japanese) 

A gravity survey was conducted for a 300 km? area including 
Yagumo, Kumaishi, and Taisei-cho near the central part of the 
Watarijima peninsula southwest of Hokkaido. The density of rock 
samples was also determined. Geothermal areas were indicated 
including Usubetsu, Tokiwa, Hiratanai, and Kenichi in the west, and 
Sakurano, Shimonoyum, Kaminoyu, and the Nigorigawa exhalative 
area in the southeast. The four hot springs in the west are associated 
with igneous rocks, particularly the rhyolite dike which intruded 
into the basic granites. Three hot springs including Usubetsu and 
Kenichi are situated on an extended line of low gravity zones in and 
around the periphery of high gravity zones or along small tectonic 
lines. The Hiratanai hot springs are located in the projection of high 
gravity zones, and the Sakurano hot springs are also located in the 
anticlinial axis. The Nigorigawa exhalative area is within the caldera. 
These facts indicate that all four hot springs in the western part 
except the Sukurano and Nigorigawa areas are situated along small- 
scale tectonic lines and probably can be related to high gravity zones 
or granitic rocks. 


46260 Report of investigation of alteration zones (No. 1-1). Igara- 
shi, T.; Yamaguchi, S. (Geological Survey of Hokkaido, Japan). pp 
1-35 of Chinetsu kaihatsu kiso chosa hokoku sho (No. 1) sobetsu. 
Igarashi, T.; Yamaguchi, S. Tokyo, Japan; Ministry of International 
Trade and Industry (1978). (In Japanese) 

As part of Japan's pat geothermal exploratory program, 
the Sobetsu area was investigated during the period of September to 
November 1976. The studies included geological surveys and aerial 
photography. In general, alteration was observed in horizons below 
the Akisono breccia, beneath the Ohkei lava, and in the Kibasan 
(Quaternary) lava. Alteration is not found in subsequent Quaternary 
strata, with the notable exception of the Pleistocene Hankei gravel 
near the mouth of the Hakasuigawa River, near the Hankei. The 
alteration zones typically consist of silicified areas surrounded by 
argillized zones. They outcrop along the banks of deeply cut rivers 
such as the Benkeigawa, the Shobenkeigawa, and the Hakasuigawa. 
The distribution trend of the alteration zones includes both ENE and 
NW components; the ENE arm is the most significant. It includes a 
zone connecting the Benkeigawa, the old Horobetsu Mine, and the 
Crofure Ridge. Another important alteration zone connects the 
Shobenkeigawa, the old Benkei Mine, and the Hakasuigawa. It 
includes a large scale Silicified zone accompanied by dissemination- 
exchanged sulfur and iron sulfide deposits. In the central part of this 
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area is a large-scale depression in which altered Kibasan lava is 
present. This depression is believed to represent an ancient volcanic 
center or caldera. 


46261 Report of discharge of heat (No. 1-3). Uragami, K. (Hok- 
kaido Univ., Japan). pp 85-93 of Chinetsu kaihatsu kiso chosa 
hokoku sho (No. 1) sobetsu. Igarashi, T.; Yamaguchi, S. Tokyo, 
Japan; Ministry of International Trade and Industry (1978). (In 
Japanese) 

A survey of discharged heat quantity was conducted during a 
21 day period (September—November 1976). Both discharge by 
conduction and discharge by hot-spring activity were considered. 
The thermal conductivity in the Benkei and Hankei areas was 0.92 to 
4.15 mcal/cm-1-°C and 1.14 to 4.18 mcal/cm-s-°C, respectively. The 
heat flow was obtained using the formula: g = K (A - B), where g is 
heat flow, K is the thermal conductivity of the surface, A is the 0.75 
m soil temperature gradient at a point, and B is the 0.75 m soil 
temperature gradient (average). The 0.75 m soil temperature gradi- 
ent is determined from 1.0 m and 0.5 m values. Using this formula, 
the heat flow was determined at numerous points and distribution 
maps were prepared. From the results, the discharged heat quantity 
was obtained. The conductive discharge was 5.3 kcal/s for Benkei 
and 120 kcal/s for Hankei. The amount of heat discharged by hot 
springs was obtained by combining measurements of the flow rates 
of rivers, the temperature of their waters, and their chlorine content. 
The heat discharged by hot springs was calculated to be 940 kcal/s 
for Benkei and 470 kcal/s for Hankei. Six figures and one table are 
included. 


46262 Report of electrical prospecting (No. 1-4). Takagi, S. pp 
95-107 of Chinetsu kaihatsu kiso chosa hokoku sho (No. 1) sobetsu. 
Igarashi, T.; Yamaguchi, S. Tokyo, Japan; Ministry of International 
Trade and Industry (1978). (In Japanese) 

Electrical surveys were made of the area of the northeastern 
portion of Benkei hot springs, Sobetsu, Usu-gun, Hokkaido, during 
November and December of 1976. A Schlumberger-based vertical 
prospecting technique was used. Zones of both anomalously high 
and low resistivity were located. The entire Benkei area is character- 
ized by alteration zones and other geothermal indicators. The area of 
an estimated fault-zone north of the springs was investigated. It was 
found that the estimated fault separates a high resistivity to the north 
and a low resistivity area to the south. Various characteristics of the 
fault-zone were determined, and other anomalous tectonic features 
are expected to exist along the various traverses studied. 


46263 Well testing in two-phase geothermal wells. Gringarten, 
A.C. (Bureau de Recherches Geologiques et Minieres, Orleans, 
France). pp 637-663 of Seminar on geothermal energy. Luxembourg, 
Belgium; Commission of the European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The possibility of using usual oil well transient pressure 
testing methods is studied in hot water wells when flashing occurs in 
the wellbore. Multiple rate analysis techniques have been successful- 
ly applied to available data on a well drilled by Bureau de Re- 
cherches Geologiques et Minieres in the former French Territory of 
Afars and Issas. Practical recommendations concerning such tests 
are also included. 


46264 Preliminary study of the geodynamic effects caused by 
cyclic injection. Casertano, L.; Oliveri del Castillo, A.; Quagliariello, 
M.T.; Rossi, A. pp 679-683 of Seminar on geothermal energy. 
Luxembourg, Belgium; Commission of the European Communities 
(1977). (In Italian) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Fundamental lines of the research program on the connection 
between geodynamics and fluiddynamics are pointed out. Main 
characteristics of instruments which were made use of, as a water 
level for the analysis of slow ground motion and a fully original 
electronic device (Sismalog) for the automatic selection of seismic 
signals, are outlined. Results are given on the detection of seismic 
noise level, in order to settle the seismic stations, and the preliminary 
analysis of microseismical data in Travale geothermal area in the 
period, July—October 1977. 


46265 Research and characterization of seismic noise in geother- 
mal areas. Choudhury, M.A. (Universite Louis Pasteur, Strasbourg, 
France). pp 723-731 of Seminar on geothermal energy. Luxembourg, 
Belgium; Commission of the European Communities (1977). 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Locally generated seismic noise and microearthquake activity 
in geothermal areas are investigated. Another part of the work is 
directed to high resolution spectral analysis. Measurements made in 
the Pechelbronn (Vosges) region for about 24 hours beginning on 
October 19, 1977 are described. (MHR) 
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46266 Seminar on geothermal energy. Luxembourg; Commission 
of the European Communities (1977). 388p. (In several Ryo es 
(EUR—5920(Vol.1); CONF-771273—P1). $38.75 (Vols. 1 and 2). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

This volume contains 26 pa rs presented at the seminar. The 
papers are grouped under the following general headings: geology 
and reviews on geothermal areas, geothermal data, and geophysical 
methods. The papers are written in French, German, Italian, or 
English, and most of them have an abstract in English. Research 
projects and results, field studies, design and application, instrumen- 
tation and other aspects of geothermal energy development are 
explored. Selected papers are indexed separately. 


46267 Geology of the Neuffen—Urach heat anomaly at the north 
boundary of the Schwabisch Alb. Schaedel, K. (Freiburg i.Br., Ger- 
many). pp 53-60 of Seminar on geothermal energy. Luxembourg; 
Commission of the European Communities (1977). (In German) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The Neuffen—Urach thermal anomaly has an oval shape and 
may extend 60 to 80 km*. The deviations of its geology from that of 
southwest Germany are tabulated. There are three known water 
horizons and a fourth is expected. Factors affecting borehole pro- 
ductivity are indicated. (JSR) 


46268 Geophysical study of the Hampshire Basin to investigate 
its geothermal potential. Smith, I.F. (Institute of Geological Sciences, 
London, England). pp 61-74 of Seminar on geothermal energy. 
Luxembourg; Commission of the European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Using a combination of available seismic, gravity and tem- 
perature data, predictions of temperatures in possible aquifers have 
been made. The Bridport Sands may show a temperature of 60°C at 
1560 m but are not likely to have good permeability throughout. The 
New Red Sandstone may reach a depth of 4500 m and and contain 
water at 140°C, but there is no information on permeability at that 
depth. 


46269 Review of temperature and heat flux data in Denmark. 
Saxov, S. (Aarhus University, Denmark). pp 79-97 of Seminar on 
geothermal energy. Luxembourg; Commission of the European 
Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The results from deep oil exploration wells in Denmark have 
shown the existence of porous and permeable strata at a depth 
between 1.5 and 5 km in the Danish Embayment. Highly permeable 
Upper Triassic sands and sandstones are found at a depth of 2 to 3 
km in the northwestern part of the Danish Embayment. Here the 
temperatures are estimated at approximately 40°C, 70°C, and 95°C 
at the depths 1, 2, and 3 km, respectively. Areas with shallow 
Precambrian basement show significantly lower temperatures. No 
heat flux measurements have been performed but preliminary values 
on geothermal gradients and thermal conductivities indicate the 
range of values to be expected. The highest values seem to be found 
in areas with a thick sedimentary sequence. Preliminary results from 
investigations in shallow drill holes indicate that valuable heat flux 
measurements may be carried out at shallow depths. 


46270 Temperature measurements in shallow observation wells in 
the Netherlands. van Dalfsen, W. (Groundwater Survey TNO, Delft, 
Netherlands). pp 99-110 of Seminar on geothermal energy. Luxem- 
bourg; Commission of the European Communities (1977). 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

A provisional report is presented of temperature measure- 
ments in shallow observation wells. The investigation is being car- 
ried out by Groundwater Survey TNO (TNO is the Dutch Organi- 
zation for Applied Scientific Research). The area investigated is that 
of the Central Graben and its adjoining areas. The objective of the 
work is the establishment of a temperature map for the level 250 m 
below ground level and the determination of heat flow values, if 
possible. The investigation has been based on temperature measure- 
ments in observation wells. 


46271 Temperature and heat flux in France. Gable, R. pp 111- 
131 of Seminar on geothermal energy. Luxembourg; Commission of 
the European Communities (1977). (In French) 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Most temperature data collected in France for calculating 
temperature maps are from oil research boreholes. This important 
information cannot be used without corrections. A statistical ap- 
proach to calculating conection factors to be applied to the data, 
and some application results are discussed. Also presented is a heat 
flow map produced on the basis of borehole temperature measure- 
ments and thermal conductivities of the rock in the area. 
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46272 Review of temperature and heat flux data for the United 
Kingdom. Burley, A.J. (Institute of Geological Sciences, London, 
England). pp 133-144 of Seminar on geothermal energy. Luxem- 
bourg; Commission of the European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Tables and mens of underground temperature and heat flow 
data from over 600 locations in the United Kingdom have been 
compiled. Most of the measurements have been made in sedimentary 
basins in connection with oil exploration and coal ag very few 
measurements have been made in igneous intrusions. The highest 
heat flow values have been recorded in Cornwall in the vicinity of 
the granite batholith. Plots of measured temperatures — depth 
for the principal sedimentary basins show that there is a higher mean 
temperature gradient in the Hampshire Basin than elsewhere. 


46273 Investigation of the S. W. England Thermal Anomaly 
Zone. Wheildon, J.; Francis, M.F.; Thomas-Betts, A. (Imperial Col- 
lege, London, England). pp 175-188 of Seminar on geothermal 
energy. Luxembourg; Commission of the European Communities 
(1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Results are reported from a study to determine heat flow in 
five specially drilled boreholes across the Carnmenellis granite 
ene High heat flows at all the sites demonstrate that the S.W. 

ngland Thermal Anomaly Zone extends across the full width of 
the exposed batholith at Carnmenellis and is not confined to the 
relatively much narrower belt of mineralization to which the earlier 
observed anomalously high values of heat flow had been confined. 
Corrected heat flow values are used to predict the deep thermal 
regime necessary to produce the anomalously high observed values 
on the Cornubian batholith. Clearly a case exists for determining the 
full areal extent of the zone of high heat flow and a new suite of 
specially drilled boreholes across the full width of the exposed 
Bodmin granite pluton has recently been completed. 


46274 Exploration and interpretation of the geothermal anomaly 
in the Rhine Graben. Werner, D.; Fuchs, K. pp 189-206 of Seminar 
on geothermal energy. Luxembourg; Commission of the European 
Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

In the Rhine Graben area two different thermal problems 
have to be dealt with: a deep-seated anomaly governs the regional 
temperature field of the whole lithosphere; near surface temperature 
anomalies which can be investigated by direct thermal measure- 
ments. The temperature anomaly of the lithosphere is explained by a 
large-scale kinematic model which implies the rise of warm mantle 
material. The results of the model calculations are in accordance 
with gravimetric, seismic and geoelectrical findings. This model is 
suited to solve the problem of the missing gravity anomaly in the 
Rhine Graben area. 


46275 Magnetotelluric and electric soundings in the Urach area. 
Berktold, A.; Dorner, F.; Kemmerle, K. (Universitaet Muenchen, 
Germany). pp 209-216 of Seminar on geothermal energy. Luxem- 
bourg; Commission of the European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Magnetotellurics, geomagnetic depth sounding and geoelec- 
tric measurements are used to determine the distribution of the 
electrical conductivity - mainly the location of conductivity anoma- 
lies - in the area of the Urach temperature anomaly. Anomalies of 
the electrical conductivity may indicate the existence of temperature 
anomalies. 


46276 Magnetotelluric and geoelectric measurements for geother- 
mal exploration in the Phlegraean Fields. Preliminary results. Mus- 
mann, G.; Hunsche, U.; Duske, J.; Kertz, W. (Universitaet Carolo- 
Wilhelmina, Braunschweig, Germany). pp 217-239 of Seminar on 
geothermal energy. Luxembourg; Commission of the European 
Communities (1977). 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

In order to demonstrate the possible application of geoelec- 
tric- and magnetotelluric-soundings for geothermal exploration, both 
methods have been tested in the Phlegraean Fields (Italy), because 
this area is known to have some more or less well known geothermal 
anomalies in a depth of a few kilometers. Up to now 7 magnetotel- 
luric measuring points out of 21 have been evaluated together with 
the Schlumberger soundings. The apparent resistivity curves versus 
period show 2 conductivity anomalies at the predicted areas and 
depths of Lago di Patria and within the Phlegraean Fields. A third 
anomaly at Parete should be detectable after evaluation of two more 
measuring points. 


46277 Geomagnetic and magnetotelluric soundings in the area of 
the middle European rift systems, especially Rheingraben, in search 
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for geothermal resources. Gundel, A.; Steveling, E.; Watermann, J. 
(Universitaet Goettingen, Germany). pp 241-251 of Seminar on 
geothermal energy. Luxembourg; Commission of the European 
Communities (1977). (In German) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The conductivity structure in the area of the European rift 
system is to be studied with induction methods, using natural fields. 
For this purpose new instruments have been developed for measure- 
ments in the broad period range from 6 seconds to 24 hours. The 
geomagnetic and geoelectric signals in this range are recorded with a 
digital cassette-system. In October and November 1977 a field cam- 
paign has been conducted on a profile perpendicular to the Rhine- 
graben. Electromagnetic soundings have been carried out at five 
sites, situated east of the Rhine, extending earlier measurements of a 
French group west of the Rhine. Before this campaign the newly 
developed instruments have been tested to the west of the Leinegra- 
ben near Goettingen. The data have been analysed and interpreted. 
A resistivity-depth profile of crust and upper mantle is given for this 
area. 


46278 Study of the conductivity anomalies in the Rhine Graben. 
Mosnier, J. (Centre de Recherches Geophysiques, Paris, France). pp 
253-264 of Seminar on geothermal energy. Luxembourg; Commis- 
sion of the European Communities (1977). (In French) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

In order to look for a possible correlation between electrical 
conductivity and geothermal anomalies, the Centre de Recherches 
Geophysiques has undertaken in 1976-1977 the study of conductivity 
anomalies in the Rhine Graben on a regional scale. The methods 
used were differential geomagnetic sounding and magnetotelluric 
measurements. The measurements have shown a very important 
flow of telluric currents in all the graben, and more especially along 
a line from the northwest of Mulhouse to the northeast of Stras- 
bourg. In its southern part, this line crosses a geothermal anomaly 
(Reiningue) and follows another one in the north. The magnetotel- 
luric measurements provide accurate values of the conductivity 
down to 1500 m deep. Below this depth, the results are probably 
wrong, due to the important flow of pseudo-direct currents in the 
shallow sediments. 


46279 Development of a magnetic exploration method for hot 
zones in the subsoil of the upper Rhine trench. Roche, A.; Edel, J.B.; 
Gancarski, S.; Lauer, J.P.; Meunier, J.; Ottle, J. (Institut de Physique 
du Globe de Strasbourg, France). pp 265-276 of Seminar on geother- 
mal energy. Luxembourg; Commission of the European Communi- 
ties (1977). (In French) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The Rhine trench is crossed by two magnetic bands, one of 
which covers the crystalline Vosges of the north and the sandstone 
Vosges and the pass to the north of the Black Forest. The results of 
two magnetic surveys are mapped and show a significant negative 
anomaly at Restatt. A study is under way so that the magnetic 
properties of the basement rocks can be determined in order to 


determine the reason for the disappearance of magnetic anomalies. 
(JSR) 


46280 Geomagnetic anomalies in geothermal areas - Rhine 
Graben and Urach area. Bosum, W.; Hahn, A.; Kind, E.G.; Pucher, 
R. pp 277-295 of Seminar on geothermal energy. Luxembourg; 
Commission of the European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The following topics are discussed: the interpretation of mag- 
netic anomalies which coincide with high temperature zones - Rhine 
Graben area, and consideration of geothermally produced geomag- 
netic anomalies in the Urach area. (MHR) 


46281 Determination of the Curie isotherm from aeromagnetic 
data. Bayer, R.; Safon, C. (Universite des Sciences, Montpellier, 
France). pp 297-308 of Seminar on geothermal energy. Luxembourg; 
Commission of the European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The paper reports on a study to determine the Curie depth by 
means of aeromagnetic data on the Massif Central, in France. Two 
methods are developed. The first one deals with linear program- 
ming, which enables solution of the inverse problem with constraints 
in magnetism; bounds on several parameters may be obtained. The 
second method is based on special analysis; with statistical properties 
of source distribution, estimates of mean depths to top and bottom of 
magnetic bodies are obtained. The map of magnetic anomalies re- 
duced to the pole at homogeneous altitude of 2500 m has been drawn 
for the Massif Central. Using this map the two methods will be 
applied on areas of geothermal interest. 
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46282 Use of D.C. electrical sounding for the detection of a 
conducting heterogeneity buried in a stratified medium. Barthes, V.; 
Vasseur, G. (Centre Geologique et Geophysique, Montpellier, 
France). pp 309-319 of Seminar on geothermal energy. Luxembourg; 
Commission of the European Communities (1977). 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The possibilities of detection using D.C. sounding, of a con- 
ducting heterogeneity buried in a stratified medium are discussed as 
a function of various parameters. The effects of near surface hetero- 
geneities are also considered. 


46283 Improvement of D.C. electric sounding methods for geo- 
thermal study of the Rhine Graben. Horn, R.; Bernard, J.; Georgel, 
J.M.; Rugo, R. (Bureau de Recherches Geologiques et Minieries, 
Orleans, France). pp 321-337 of Seminar on geothermal energy. 
Luxembourg; Commission of the European Communities (1977). (In 
French) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Electrical methods offer interesting possibilities to prospect 
for geothermal reservoirs, which are usually characterized by con- 
ductive anomalies. However, the application of conventionat meth- 
ods brings two main difficulties: the great depth of the reservoirs, 
which implies very long lines when using Schlumberger soundings; 
the high conductivity of the geological formations results in the 
measurement of low level signals which are difficult to detect in 
industrial areas because of the high noise level. The paper reports on 
several types of equipment used to solve these problems, including a 
minicomputer to improve signal/noise ratio by stacking and Fourier 
Transform computation; and various electrode arrays. The equip- 
ment was tested on the Rhine Graben because of its well known 
geothermal anomaly. 


46284 Microseismic investigation of the Urach anom- 
aly. Steinwachs, M. (Niedersaechsisches Landesamt fuer Bodenfors- 
chung, Hannover, Germany). pp 339-350 of Seminar on geothermal 
energy. Luxembourg; Commission of the European Communities 
(1977). (In German) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Some microseismic investigations have been carried out in 
geothermal areas in the USA and in New Zealand with positive 
results. The paper reports on correlation checks that are currently 
being made in Europe. The recordings were made with 6 short 
period seismic stations by radiotelemetry over distances of up to 30 
km. The signals were recorded at a central station on magnetic tape 
in the frequency range up to 17 Hz. Interpreted recordings between 
September 26 and October 2, 1977, show that the amplitudes of the 
noise within the geothermal area are about two times higher than 
outside. The computations of the spectral density functions are in 
progress. 


46285 Use of explosion seismics for the study of the Urach area. 
Emter, D. (Geowissenschaftliches Gemeinschaftsobservatorium 
Schiltach, Wolfach, Germany); Prodehl, C. pp 351-365 of Seminar 
on geothermal energy. Luxembourg; Commission of the European 
Communities (1977). 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The results of seismic-refraction investigations in the Urach 
area up to the end of 1977 are summarized. Little is known as yet 
about the depth and velocity structure of the crystalline basement 
and the upper crust. Recent observations from quarry blasts which 
are about 60 km apart from Urach, however, yield a preliminary 
velocity-depth structure for the lower crust and the crust-mantle 
boundary at about 26 to 27 km depth. The absence of corresponding 
seismic waves refracted in the uppermost mantle indicates the 
anomalous characteristics of the crust-mantle boundary and of the 
underlying uppermost mantle beneath the area of investigation. 
Future investigations will have to concentrate mainly on the depth 
and velocity-structure of the basement and underlying upper crust, 
but should also deal with further detailed investigations of the lower 
crust and uppermost mantle as a basis for a more complete under- 
standing of the nature and development of the anomalous Urach 
area. 


46286 Seismological methods applied to Urach geothermal anom- 
aly. Keppler, H.; Schneider, G. (Universitaet Stuttgart, Germany). 
pp 367-381 of Seminar on geothermal energy. Luxembourg; Com- 
mission of the European Communities (1977). 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Seismic signals are used to get information about the physical 
subsurface structure of the Urach, West Germany geothermal area. 
Two different methods were developed to study the problem. Travel 
times of seismic body waves can be related to the geometrical 
situation and the petrological constitution of the studied anomaly. 
Differences in the absorptivity of seismic spectral amplitudes indi- 
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cate variations in the crustal temperature field. Velocity transducers 
are used as seismometers. The signals are stored on magnetic tape. 
To avoid permanent recording, a PCM-device with memory and 
trigger unit operates between seismometer output and tape recorder. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 46249, 46256, 46266 


46287 (RLO—2225-T1) Trace metal characterization and specia- 
tion in geothermal effluent by multiple scanning anodic stripping 
voltammetry and atomic absorption analysis. Kowalski, B.R. (Wash- 
ington Univ., Seattle (USA). Dept. of Chemistry). 25 May 1979. 
Contract EY-76-S-06-2225-048. 84p. Dep. NTIS, PC A05/MF AO1. 

Recent studies have shown geothermal power plants to have 
a significant environmental impact on the ground water of the area. 
The heavy metals arsenic and mercury are special problems, as both 
are concentrated by flora and fauna exposed to the effluent waters. 
Because the toxicity of these and other metallic pollutants present in 
geothermal effluent depends on the chemical form, or speciation, of 
the particular metal, any serious study of the environmental impact 
of a geothermal development should include studies of trace metal 
speciation, in addition to trace metal concentration. This pro 
details a method for determining metal speciation in dilute waters. 
The method is based on ion-exchange and backed by atomic absorp- 
tion spectrometry and multiple scanning anodic stripping voltam- 
metry. Special laboratory studies will be performed on mercury, 
arsenic and selenium speciation in synthetic geothermal water. The 
method will be applied to three known geothermal areas in Washing- 
ton and Oregon, with emphasis on the speciation of mercury, arsenic 
and selenium in these waters. The computer controlled electro- 
chemical instrumentation was built and tested. Using this instrumen- 
tation, a new experimental procedure was developed to determine 
the chemical form (speciation) of metal ions in very dilute solutions 
(ng/ml). This method was tested on model systems including Pb, Cd, 
and As with Cl~, COs” and glycine ligands. Finally, the speciation 
of lead in a geothermal water was examined and the PbC1* complex 
was observed and quantified. 


46288 Fluorine content of hot springs in Kohhu City and adjacent 
area. Kokubu, N.; Takeuti, S. Denki Tsushin Daigaku Gakuho; 29: 
No. 1, 57-59(Aug 1978). (In Japanese). 

Twenty-four samples of hot spring waters were collected 
from Kohu city and the adjacent area, Yamanasi Prefecture, in 
February and May of 1962, and analyzed for F, Cl, Ca, and Mg. The 
pH values of spring waters varied from 5.4 to 8.6 (average 7.9). The 
temperatures of the springs ranged from 14.0 to 51.4°C. The content 
of fluorine in 24 spring waters varied from 0.00 to 4.8 mgF/] 
(average 2.0 mgF/1). The ratios of F/Cl varied from 0.000 to 0.10 
(average 0.02) for 24 spring waters. Relationships between fluorine 
and other constituents of spring waters were also studied. One table 
and five references are provided. 


46289 Fluorine content of Nasu hot spring. Kokubu, N.; Takeuti, 
S. Denki Tsushin Daigaku Gakuho; 28: No. 2, 295-298(Feb 1978). (In 
Japanese). 

Eleven samples of hot spring waters were collected from 
Nasu Hot Spring, Totigi Prefecutre, in April of 1962, and analyzed 
for F, Cl, Ca, and Mg. The spring waters were strong acid or neutral 
(pH 2.0 to 6.9). The temperature of hot springs ranged from 27.8 to 
78.2°C. The content of fluorine in 11 spring waters varied from 0.06 
to 2.6 mgF/I1. The average fluorine content was 0.77 mgF/l. The 
ratios of F/Cl varied from 0.003 to 0.25 (average 0.09) for 11 spring 
waters. Relationships between fluorine and other constituents of 
spring waters were also studied. One figure, one table, and five 
references are provided. 


46290 Report of geochemical survey (No. 2-2). Hirukawa, T.; 
Teruaki, I. pp 49-67 of Chinetsu kaihatsu kiso chosa hokoku sho (No. 
2) Taisei-Kumaishi. Igarashi, T.; Sumi, S. Tokyo, Japan; Ministry of 
International Trade and Industry (1978). (In Japanese) 

Existing geochemical analytic and field data obtained from 
universities, colleges, and public and private research institutions for 
the Usubetsu, Kaitorima, Hiratanai, and Kenichi hot springs are 
presented. Processing of the data including project planning and 
computer methods is described. Water quality of the four springs 
which include ten fountainheads is considered in terms of tempera- 
ture, pH, and the following chemical components: H, K, Na, NH4, 
Ca, Mg, Fe, Mn, Zn, Cu, Pb, Al, Cl, Br, I, F, OH, SOs, S203, HCOs, 
COs, SiO2, HBO2z, HsPO,, HAsO2, COz, HeS Rn, and As. Frequency 
tables are provided. 


46291 Report of geochemical survey (No. 1-2). Hirukawa, T. pp 
37-83 of Chinetsu kaihatsu kiso chosa hokoku sho (No. 1) sobetsu. 
Igarashi, T.; Yamaguchi, S. Tokyo, Japan; Ministry of International 
Trade and Industry (1978). (In Japanese) 
In this section of the report, existing data meg the hot 
a 


springs of the Sobetsu area were collected and tabulated. Many data 
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not previously available for public inspection are included. The data 
concern the geochemistry of about 227 hot springs, and were col- 
lected between 1954 and 1973. They include temperature, pH, H, K, 
Na, NH, Ca, Mg, Fe, Mn, Zn, Cu, Pb, Al, Cl, Br, I, F, OH, SOu, 
$203, HCOs, COs, SiOz, HBO2, HsPO., H2SO2, CO2, H2S, Rn, and 
their ratios. Total components and specific components are tabulat- 
ed, as well as the frequencies of individual species. These data are 
presented in tables and triangle diagrams. 


46292 Geochemical investigations of the thermal waters of 
Amelie les Bains (the East Pyrenees) and Plombieres les Bains area 
(Vosges). Baubron, J.C.; Bosch, B.; Degranges, P.; Halfon, J.; Leleu, 
M.; Marce, A.; Sarcia, C. (Bureau de Recherches Geologiques et 
Minieres, Orleans, France). pp 385-414 of Seminar on geothermal 
energy. Luxembourg, Belgium; Commission of the European Com- 
munities (1977). (In French) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Geochemical investigations on the thermal waters of Amelie 
les Bains (the East Pyrenees) and Plombieres les Bains area (Vosges) 
have been carried out; this include chemical analysis for major and 
trace elements, isotopic data for O, *O, **S, °C, “Ar and dissolved 
gases analysis. The main points are as follows: the thermal waters in 
Amelie les Bains are of meteoric origin; the calcium contents of 
those waters are controlled by the calcite precipitation of the sam- 
pling site; in this case any measurement of water temperature in 
depth, based on Ca content will fail; a SiO2 modified method, and a 
method based on fluorite solubility lead to underground water 
temperature ranging from 105 to 120°C. The thermal waters in 
Plombieres les Bains are of meteoric origin, partly mixed with cold 
surface waters. The mineralogical compositions of deposits located 
at the sampling site, exclude SiO2 and Na—K—Ca method for 
determination of temperature in depth. The Na—K ratio lead to 
temperature ranging from 145° to 190°C. 


46293 Conditions for using chemical geothermometers. Case of 
the Plombieres massif (France). Tardy, Y. (Laboratoire de Pedologie 
et de Geochimie, Toulouse, France); Dubessy, J.; Plot, D. pp 415- 
428 of Seminar on geothermal energy. Luxembourg, Belgium; Com- 
mission of the European Communities (1977). (In French) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The granitic rock of Plombieres yields thermal waters at 
various temperatures, between 9°C and 75°C. A sufficient number of 
springs sampled and analyzed makes possible to understand three 
major processes: pollution, cooling by conduction and simple mixing 
between a cold and a hot water. The classical chemical geothermo- 
meters were systematically tested and some new ones were tried. 
Recommendations on the use of such thermometers are discussed. 


46294 Application of trace element analysis to geothermal waters. 
Gijbels, R.; Van Grieken, R.; Blommaert, W.; Vandelannoote, R.; 
Van't dack, L. (Univ. of Antwerp, Belgium). pp 429-439 of Seminar 
on geothermal energy. Luxembourg, Belgium; Commission of the 
European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The paper reports on the development of reliable analysis 
procedures capable of multi-element determinations at the very low 
concentration levels involved, as a first step towards a thorough and 
novel study about the possible applications of trace element analysis 
to geothermal water research. Intercomparison of multiple results 
obtained by different analysis techniques on some 30 actual geother- 
mal water samples from France has led to an optimization of the 
procedures. Although testing the usefulness of trace element data for 
geothermal waters was not the purpose of the first stage of this 
study, new geochemical data were generated during this analytical 
study and they might prove to be significant to geothermal energy 
research. 


46295 Study of the applicability of the geochemistry of gases in 
geothermal prospection. D'Amore, F. (Instituto Internazionale per le 
Ricerche Geotermiche, Pisa, Italy). pp 441-453 of Seminar on geo- 
thermal energy. Luxembourg, Belgium; Commission of the Europe- 
an Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

It is demonstrated that, for a geothermal field such as Larder- 
ello, Italy, it is possible to construct a valid geochemical model to 
interpret the experimental chemical composition of the geothermal 
fluid. This composition can be used as a geothermometer for estimat- 
ing deep gas formation conditions. Different buffers for oxygen and 
sulfur fugacities have been considered, examining real mineral assem- 
blages found in the cores of deep wells at Larderello. 


46296 Geothermal applications of the geochemical study of ther- 
mal waters of the eastern Pyrenees. Boulegue, J.; Fouillac, C.; Mi- 
chard, G.; Ouzounian, G. (Univ., Paris, France). pp 455-468 of 
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Seminar on geothermal energy. Luxembourg, Belgium; Commission 
of the European Communities (1977). (In French) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

A complete geochemical study of Pyrenees hot springs was 
used in the determination of temperature. A model for pH evolution 
during cooling of the water allows a precise determination of union- 
ized silica concentration. A study of aluminum behavior shows that 
equilibrium between adularia oligoclase and water is reached at 
depth: thus the Na/K geothermometer can be used. It gives results 
in good agreement with the silica thermometer. 


46297 Suggestions for a geochemical prospecting of geothermal 
systems. A first survey of the Italian thermal springs. Panichi, C. 
(Istituto Internazionale per le Ricerche Geotermiche, Pisa, Italy). pp 
469-480 of Seminar on geothermal energy. Luxembourg, Belgium; 
Commission of the European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The base temperature, the dimension and the quality of the 
thermal water of a geothermal reservoir are presented as the main 
oals in a geochemical prospection of the geothermal potential of 
arge areas. Examination of isotopic and chemical data together 
provides good information on the mixing processes and equilibrium 
conditions at depth between hot solutions and wall-rocks. This 
information permits the correct application of geothermometers and 
a reconstruction of the actual pathlines of the thermal waters, when 
geological, structural and petrographic information is available. The 
Campi Flegrei and Abano thermal waters are briefly discussed as 
two case histories. 


46298 Geochemical survey of the Siena Province. Interpretation. 
Panichi, C.; D'Amore, F.; Fancelli, R.; Noto, P.; Nuti, S. (Istituto 
Internazionale per le Ricerche Geotermiche, Pisa, Italy). pp 481-503 
of Seminar on geothermal energy. Luxembourg, Belgium; Commis- 
sion of the European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

About 90 spring waters were examined for their chemical and 
oxygen isotopic compositions. Selected samples were also analyzed 
for deuterium and tritium contents. In addition, chromatographic 
analyses on about 30 gas samples were performed. Both the chemical 
and isotopic analyses divided the thermal spring waters into two 
main groups: (a) HCOs—SO,-type waters with relatively shallow 
circulation paths and low thermality (less than 100°C); (b) Na—Cl 
type waters which experienced relatively higher thermal conditions 
(base temperature 200°C) during their deep circulation paths. The 
latter group is localized in correspondence to the sedimentary de- 
pression of the Siena Graben. The source region of these waters is 
not yet well defined and some direct connections with the geother- 
mal fluids of the neighboring Travale field cannot be excluded. On 
the contrary the Mesozoic terrains which outcrop on the margins of 
the Siena Graben constitute the source region, for the low thermality 
waters. 


46299 Interim geochemical and hydrogeological results relating 
to UK geothermal resources. Edmunds, W.M.; Burgess, W.G.; An- 
drews, J.N. (Univ. of Bath, England). pp 505-515 of Seminar on 
geothermal energy. Luxembourg, Belgium; Commission of the Euro- 
pean Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Preliminary geochemical and hydrogeological results relating 
to UK geothermal resources of the Bath—Bristol and Hampshire 
sedimentary basins are presented. Chemical analyses include major, 
minor, and trace elements, and also isotopic and radioelement spe- 
cies. Drill-stem tests on Bunter Sandstone intervals of a deep bore- 
hole in the Hampshire Basin have been used to quantify the bulk 
field permeability. 


46300 Geochemical and isotope-geological investigations on ther- 
mal waters and surface waters from the Rhine Graben and the north 
Black Forest. Friedrichsen, H. (Univ., Tuebingen, Germany). pp 
517-526 of Seminar on geothermal energy. Luxembourg, Belgium; 
Commission of the European Communities (1977). (In German) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The Rhine Graben is part of a continuous system of rift 
valleys in Western Europe. The Graben floor has subsided since 
Eocene (45 My ago) with a rate of about 0.4 to 0.5 mm per year. 
Along the faults anomalous heat flow has been measured. Several 
hot springs have been traced. The chemical and isotopic composition 
of the thermal waters as well as the isotopic composition of the 
meteoric waters have been analysed. The Nu/K ratio resp. the Na/K 
+ Ca/Na values and the SiOz content yield the maximum tempera- 
ture at the heat exchange surface. Both thermometers are compared. 
Waters with high salinity and high chloride content gave erroneous 
results on both thermometers. The Na—K—Ca thermometer yielded 
the highest temperatures. The temperatures, which were derived 
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from the SiO: content are too low, in cases, were the salinity was 
rather high and/or the outflow-temperature was rather low 
(<30°C). The hydrogen and oxygen isotope content of the thermal 
waters and the mean of the meteoric waters are essentially the same. 
(With the exception of Mingolsheim). Further studies of the seasonal 
variations of these data are necessary. 


46301 Chemical reactions occurring during the exploitation of 
geothermal well doublet: thermodynamic and experimental approach 
for the case of the Dogger Reservcir in the Paris Basin. Desplan, A.; 
Deschamps, J.; Leleu, M. pp 529-547 of Seminar on geothermal 
energy. Luxembourg, Belgium; Commission of the European Com- 
munities (1977). (In French) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The chemical reactions occurring during the exploitation of a 
geothermal well doublet are simulated using a modified mass transfer 
computation program. The different possibilities of the cycle, as 
regards to the precipitation of calcite, are discussed. In order to 
study the kinetics of dissolution of calcite, an experimental prototype 
has been constructed; preliminary results are presented. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 46263 


46302 Design and testing of instruments for measurements in 
geothermal wells. Ferrara, G.C. pp 607-636 of Seminar on geother- 
mal energy. Luxembourg, Belgium; Commission of the European 
Communities (1977). (In Italian) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

A study for the plan and realization of a probe has been 
started. It shall indicate electrically the temperature and pressure 
logs in the geothermal wells. This probe is to be used in wells 2000 m 
deep, with temperature of about 250°C at pressure of 250 bar. The 
work, carried out in the period from January to September 1977, is 
described. These works deal particularly with the planning and 
setting up of the probe, with the calibration and pressure detectors 
and with the choice of the convenient instrumentation. 


LEGAL AND INSTITUTIONAL ASPECTS 


46303 (DOE/ET—0090) Geothermal energy, research, develop- 
ment and demonstration program. Third annual report. ment 
of Energy, Washington, DC (USA)). Mar 1979. 163p. (IGCC—4). 
Dep. NTIS, PC A08/MF AO1. 

The following topics are covered: the geothermal resource 
potential in the U.S., national geothermal utilization estimates, the 
Federal geothermal ee an strategy and program, Federal 
progress and achievements 1978, oy progress FY 1978, and 
Federal program plans for FY 1979. (MHR) 


46304 (PB—286337) The geopressured geothermal resources of 
Texas: a report on legal ownership and royalty issues. Oberbeck, A.W. 
(Texas Univ., Austin (USA). Center for Energy Studies). Jan 1977. 
57p. NTIS PC A04/MF AOl. 

The Gulf Coast of Texas is underlain by moderate tempera- 
ture geothermal resources contained in overpressured sediments 
below depths of about 10,000 feet. A comprehensive legal research 
project was proposed to examine the complex legal-regulatory 
framework within which any development these geopressured re- 
sources would have to occur. Legal issues affecting ownership of the 
geopressured resources were examined. 


46305 (PB—286479) The geopressured geothermal resources of 
Texas. Regulatory controls over water pollution. Rogers, K.E.; Ober- 
beck, A.W. (Texas Univ., Austin (USA). Center for Energy Studies). 
1 Jul 1977. Contract ERDA-EY-76-5-05-5243. 77p. 

Contents: Overview of control framework; Federal pollution 
control of surface waters; State water pollution control in Texas; 
New federal standards for underground injection control; Summary 
assessment. 


46306 (SAN—1077-5) Susanville geothermal energy project. 

Summary report. Longyear, A.B. (Susanville, City of, CA (USA)). 27 

Aug 1976. Contract EY-76-C-03-1077. 56p. Dep. NTIS, PC A04/ 
F AOl. 

The follow up on the Susanville geothermal energy project 
workshop is described. A post-conference survey was conducted 
and pertinent reports collected. Copies of available pertinent letter 
reports are included in the appendices. A proposed preliminary draft 
of a local ordinance structured for the protection of the resource is 
included in an appendix. The City Council of Susanville adopted a 
preliminary city of Susanville Geothermal policy. A copy of the 
objectives, guidelines, and criteria are included. 
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ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 46328 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 46287, 46305, 46329 


46307 (NP—23818) Air quality as the limiting factor on develop- 
ment of the Geysers geothermal resources. Fontes, R.A.; Joyce, L. 
(California Energy Commission, Sacramento (USA)). 16 Aug 1978. 
14p. California Energy Commission, Sacramento, CA. 

An air quality problem exists at the Geysers California as a 
result of hydrogen sulfide (H2S) emissions from geothermal power 
generation. The policy and legal issues engulfing the air quality 
problem and efforts to mitigate the problem are examined. Estimates 
are made of the air quality impacts of future generation capacity 
based on utility electricity supply plans as submitted to California 
Energy Commission (CEC). The status of current and developing 
H2S abatement technologies is examined for availability and techni- 
cal characteristics. Analysis is provided on the prospect and conse- 
quences of inadequate control of H2S emissions. H2S control efficien- 
cies of less than 95 percent may ultimately be ineffective if full field 
development is to be achieved at the Geysers. 


46308 (UCRL—52643) Model of leaf photosynthesis and the 
effects of simple gaseous sulfur compounds (H2S and SO). Kercher, 
J.R. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 10 Aug 1978. Contract W-7405-ENG-48. 41p. Dep. NTIS, PC 
A03/MF AOl. 

A theoretical development is presented of a leaf model and 
the effects of simple sulfur compounds (H2S and SO2) on photosyn- 
thesis based upon biochemical mechanisms. The model is developed 
to interpret short-term fumigation experiments and to use with 
season-long fumigation experiments to assess the effects of these 
compounds on growth. The model is designed as a submodel in a 
growth-and-allocation model of the plant. Included in this develop- 
ment are an analysis of the diffusion of CO. and sulfur compound 
into the leaf, enzymatic interactions of sulfur in dark and light 
reactions of photosynthesis, temperature dependence of the kinetics 
and denaturization of enzymes, metabolism of sulfur compounds, and 
a hypothesis for the long-term effects of sulfur compounds. En- 
hanced photosynthesis at low H2S levels, depression of photosynthe- 
sis at high HeS levels, threshold to effects of sulfur pollutants, and 
the nature of the temperature dependence of photosynthesis are 
explained. Parameters in the model for sugar beets from data in the 
literature and from experiments funded through LLL were used. 
The properties of the model were analyzed. Data and experiments 
still required, sensitivities of the model to parameters and variables, 
— to assessments, and the setting of standards for gaseous 
pollutants, are discussed. 


46309 (UCRL—52679) User’s manual for QUERY: a computer 
program for retrieval of environmental data. Nyholm, R.A. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 6 Mar 
yoy Contract W-7405-ENG-48. 96p. Dep. NTIS, PC A05/MF 
AOl. 

QUERY is a computer program used for the retrieval of 
environmental data. The code was developed in support of the 
Imperial Valley Environmental Project of the Environmental Sci- 
ences division at Lawrence Livermore Laboratory to handle a 
multitude of environmentally related information. The program can 
run in either an interactive mode or production mode to retrieve 
these data. In either case, the user specifies a set of search constraints 
and then proceeds to select an output format from a menu of output 
options or to specify the output format according to his immediate 
needs. Basic data statistics can be requested. Merging of disparate 
data bases and subfile extraction are elementary. 


46310 (UCRL—52699) Imperial Valley environmental project: 
air quality assessment. Ermak, D.L.; Nyholm, R.A.; Gudiksen, P.H. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 4 
_ 1979. Contract W-7405-ENG-48. 21p. Dep. NTIS, PC A02/MF 
AOl. 

The potential impact on air quality of geothermal develop- 
ment in California's Imperial Valley is assessed. The assessment is 
based on the predictions of numerical atmospheric transport models. 
Emission rates derived from analyses of the composition of geother- 
mal fluids in the region and meteorological data taken at six loca- 
tions in the valley over a l-yr period were used as input to the 
models. Scenarios based on 3000 MW, 2000 MW, 500 MW, and 100 
MW of power production are considered. Hydrogen sulfide is the 
emission of major concern. Our calculations predict that at the 3000- 
MW level (with no abatement), the California 1-h standard for 
H2S(42 yg/m*) would be violated at least 1% of the time over an 
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area of approximately 1500 km? (about 1/3 of the valley area). The 
calculations indicate that an H2S emission rate below 0.8 g/s per 100- 
MW unit is needed to avoid violations of the standard beyond a 
distance of 1 km from the source. Emissions of ammonia, carbon 
dioxide, mercury, and radon are not expected to produce significant 
ground level concentrations, nor is the atmospheric conversion of 
hydrogen sulfide to sulfur dioxide expected to result in significant 
SO; levels. 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 46248 


46311 (COO—4051-42) Geothermal power plants around the 
world. A sourcebook on the production of electricity from geothermal 
energy, draft of Chapter 10. DiPippo, R. (Southeastern Massachusetts 
Univ., North Dartmouth (USA), Brown Univ., Providence, RI 
(USA)). Feb 1979. Contract EY-76-S-02-4051. 171p. Dep. NTIS, PC 
A08/MF AOl. 

This report constitutes a consolidation and a condensation of 
several individual topical reports dealing with the geothermal elec- 
tric power stations around the world. An introduction is given to 
various t of energy conversion systems for use with geothermal 
resouces. Power plant performance and operating factors are defined 
and discussed. Existing geothermal plants in the following countries 
are covered: China, E] Salvador, Iceland, Italy, Japan, Mexico, New 
Zealand, the ae Turkey, the Union of Soviet Socialist 
Republics, and the United States. In each case, the geological setting 
is outlined, the geothermal fluid characteristics are given, the gather- 
ing system, energy conversion system, and fluid disposal method are 
described, and the environmental impact is discussed. In some cases 
the economics of power generation are also presented. Plans for 
future usage of geothermal energy are described for the above- 
mentioned countries and the following additional ones: the Azores 
(Portugal), Chile, Costa Rica, Guatemala, Honduras, Indonesia, 
Kenya, Leger and Panama. Technical data is presented in 
twenty-two tables; forty-one figures, including eleven photographs, 
are also included to illustrate the text. A comprehensive list of 
references is provided for the reader who wishes to make an in- 
depth study of any of the topics mentioned. 


46312 Geothermal energy conversion system. Matthews, H.B. (to 
Sperry Rand Corp.). US Patent 4,142,108. 27 Feb 1979. Filed date 13 
Dec 1977. 22p. 

A geothermal energy recovery system of improved efficiency 
makes use of thermal energy stored in hot, solute-bearing well water 
as it is pumped upward to the earth’s surface through an extended 
heat exchange element for continuously heating a downward flow- 
ing organic fluid to a supercritical state. Some of the energy of the 
latter fluid is used within the well for operating a turbine-driven 
pump for pumping the hot, solute-bearing well water at high pres- 
sure and always in liquid state to the earth’s surface, where it is 
reinjected into the earth in another well. The temperature difference 
between the upward flowing brine and the downward flowing 
organic fluid is maintained finite in a predetermined manner along 
the subterranean extended heat exchange element. After driving the 
pot dee turbine-driven pump, the organic fluid arises to the earth's 
surface in a thermally insulated conduit; at the earth's surface, vapor 
turbine electrical power generation equipment is driven by the 
heated organic fluid which is then returned into the well for reheat- 
ing in the extended heat exchanger. 


46313 Design study of a thermohydraulic loop for the conversion 
of geothermal energy (low enthalpy) into electricity. Borgese, D. pp 
581-589 of Seminar on geothermal energy. Luxembourg, Belgium; 
Commission of the European Communities (1977). (In Italian) 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The paper discusses work in applied research aimed at ex- 
ploiting geothermal energy for electric power generation, which is 
being conducted by ENEL (the Italian electric power agency). In 
particular ENEL took the decision to realize a pilot plant suitable 
for the economical exploitation of low temperature geothermal 
sources. This plant is designed to test different prime movers to 
produce electric power. As a first step of the program, a so-called 
thermogravimetric nonconventional system capable of supplying a 
25 kW power is to be tested. The construction of the pilot plant is at 
present being started at ENEL power station of Castelnuovo Valce- 
cina (Larderello field) and its completion is foreseen within the 
second half of 1978. 


DESIGN AND OPERATION 


46314 (EPRI-ER—S13) Preliminary design of axial flow hydro- 
carbon turbine/generator set for geothermal applications. Final report. 
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Samurin, N.A.; Shields, J.R. (Elliott Co., Jeannette, PA (USA)). 
May 1979. 179p. Dep. NTIS, PC A09/MF AO1. 

The design of a 65 MW (e) gross turbine generator set in 
which a hydrocarbon gas mixture is used as the motive fluid is 
outlined. The turbine generator set is part of a geothermal binary 
cycle electric power plant proposed for the Heber site in the 
Imperial Valley, California. Aerodynamic design considerations and 
estimated unit performance for three hydrocarbon gas mixtures are 
presented. Real gas properties and equations of state are reviewed as 
they affect the turbine design and the thermodynamic cycle. The 
mechanical designs for the casing, rotor dynamics, shaft sealing and 
unit construction are detailed. Support systems such as the lube and 
seal supply system, turbine controls, etc., are reviewed. An extensive 
hydrocarbon turbine general specification is also included. 


46315 Matsukawa geothermal power plant- Encounter with 
energy saving age. Shiga, S. Seifutei Daijesuto; 24: No. 7, 241- 
245(1978). (In Japanese). 

At the Matsukawa geothermal field where a 20,000 kW 
geothermal plant is in operation, six steam wells have been drilled so 
far at a total drilling cost of 1.2 hundred million yen. The electricity 
generated with the steam is sent to the Wakagawa factory of the 
Japan Metals and Chemicals Co., where the electrical smelting of 
manganese and ferrosilicon is carried out. The power is sold at a rate 
of 2.08 yen/kW, much cheaper than the power rate of 3.80 yen/kW 
of the Tohoku Electric Power Co. The operation of the plant is 
detailed. Steam coming from boreholes approximately 1000 m deep 
is sent to a separator provided with a pit head device, where clast, 
hot water and so forth are separated. The clean steam is then sent 
through a 2000 m major steam pipe to a steam storage area where it 
is again cleaned by a separator. It is then sent to a turbine at a 
pressure of 3.5 kg/cm?, where the steam turns the 22,000 kW turbine 
to generate electricity by driving generators. The electricity thus 
generated is sent to a substation at a voltage of 11,000 V where the 
electricity is tranformed into a higher voltage of 154,000 V, and then 
transmitted to the Hachinohe main line of the Tohoku Electric 
Power Co. The steam heat which drove the turbine enters from the 
exhaust pipe onto a condenser where the steam is mixed with water. 
The hot water (approx. 45°C) produced at the condenser is sent to a 
large cooling tower 46 m high and 45 m in diameter, where the 
water is atomized and cooled water is returned to the condenser. 
Five figures and one table are provided. 


POWER PLANT SYSTEMS AND COMPONENTS 
REFER ALSO TO CITATION(S) 46313 


46316 (N—78-32387) Development of a direct contact heat ex- 
changer, Phase 1 study report. Manvi, R. (California State Univ., Los 
Angeles (USA). Dept. of Mechanical Engineering). 30 Sep 1978. 
75p. NTIS PC A04/MF AO1. 

Electric power generation from geothermal brine requires, 
first, bringing the hot brine to the surface and then converting the 
heat to electric power. Binary conversion schemes were proposed, 
with the heat transfer between the brine and the working organic 
fluid taking place in a conventional tube and shell heat exchanger. If 
the brine is heavily laden with dissolved solids, however, solids 
buildup on the heat exchanger surfaces leads to a considerable 
degree of fouling and an accompanying drop in performance is 
experienced. A possible solution to this problem is the use of a direct 
contact exchanger with the secondary fluid power cycle. The pro- 
posed concept involves the formation of fluid sheets and bells as heat 
angles. Results of a study concerning the fluid mechanics of such 
surfaces are given. 


46317 (UCRL—50046-77) Lawrence Livermore Laboratory geo- 
thermal energy program. A status report on the development of the 
Total-Flow concept. Austin, A.L.; Lundberg, A.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 2 Oct 1978. Contract 
W-7405-ENG-48. 77p. Dep. NTIS, PC A05/MF AO1. 

The technology development activities of the Geothermal 
Energy Program at the Lawrence Livermore Laboratory are sum- 
marized. Significant progress toward development of the Total-Flow 
concept was made during FY 1978. The results show that the 
original goal of 70% engine efficiency for the Total-Flow impulse 
turbine is achievable, that a Total-Flow system is competitive eco- 
nomically with conventional systems, and that the Total-Flow con- 
cept offers the benefit of more efficient utilization of geothermal 
resources for electric power production. The evaluation of several 
liquid expanders designed for low-temperature (including geopres- 
sured) resources suggests that if development were continued, these 
expanders could be used in combination with conventional systems 
to increase overall system efficiency. Although the program was 
terminated before complete field testing of prototype systems could 
be carried out, the concepts have been adopted in other countries 
(Japan and Mexico), where development is continuing. 
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DRILLING TECHNOLOGY AND WELL HARDWARE 


46318 (BNL—50943) Cementing of geothermal wells. 

report No. 10, July—September 1978. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 152p. Dep. 
NTIS, PC A08/MF AO1. 

Work to implement the program plan for the development of 
improved high temperature cementing materials for geothermal 
wells is continuing. Experimental work has been completed at the 
Colorado School of Mines. Samples of B-dicalcium silicate-silica 
cement developed in this program have been submitted for addition- 
al evaluation. The initial screening portion of this work has identified 
several promising systems that will undergo more rigorous testing. 
Dynamic brine exposure testing of several systems has been initiated 
at the East Mesa Geothermal Test Facility. Testing at the Niland test 
site is scheduled to start soon. Property verification tests on cements 
produced in the materials development phase of the program were 
initiated at the Bureau of Standards. Preliminary data are available 
for five cements exposed for 176 h to water at a temperature of 
195°C. Three of the cements exhibited strength losses during the 
test. An aluminum hydroxide cement and a polymer cement showed 
slight increases in strength after the exposure. These and longer-term 
data will be utilized in the selection of a material for use in the 
remedial cementing of a hot dry rock well at the Los Alamos 
Scientific Laboratory. 


46319 (IDO—10081) Completion report: Raft River Geothermal 
Production Well Four (RRGP-4). Miller, L.G.; Prestwich, S.M. 
(Idaho National Engineering Lab., Idaho Falls (USA); ent 
of Energy, Idaho Falls, ID (USA). Idaho Operations ice). Feb 
1979. 50p. Dep. NTIS, PC A03/MF AOI. 

The fourth Raft River well was originally drilled to 866 m 
(2840 ft), for use as a test injection well. This well allowed the 
injection of geothermal fluids into the intermediate zone--above the 
geothermal production zone and below the shallow groundwater 
aquifers. After this testing, the well was deepened and cased for use 
as a production well. The well’s designation was changed from 
RRGI-4 to RRGP-4. This report describes the drilling and comple- 
tion of both drilling projects. Results of well tests are also included. 


46320 (IDO— 10082) Completion report: Raft River Geothermal 
Production Well Five (RRGP-5). Miller, L.G.; Prestwich, S.M. 
(Idaho National Engineering Lab., Idaho Falls (USA); ent 
of Energy, Idaho Falls, ID (USA). Idaho Operations Office). Feb 
1979. 61p. Dep. NTIS, PC A04/MF AO1. 

The Raft River Geothermal Production Well Five (RRGP-5) 
is a production well in the Raft River KGRA (Known Geothermal 
Resource Area). The plan for this well included three barefoot legs. 
Due to technical and funding problems, two legs were drilled; only 
one leg is a producing leg. This report describes the entire drilling 
operation and includes daily drilling reports, drill bit records, casing 
records, and descriptions of cementing, logging, coring, and contain- 
ment techniques. 


46321 (NVO—194(Rev.1)) Geopressured-geothermal drilling and 
testing plan. General Crude Oil—Dept. of Energy Pleasant Bayou No. 
2 well, Brazoria County, Texas. (Department of Energy, Las V. 

NV (USA). Nevada Operations Office). Apr 1979. 103p. Dep. Ss, 
PC A06/MF AOl1. 

A program to conduct the drilling, completion, and testing of 
one geopressured-geothermal well (Pleasant Bayou No. 1) and two 
disposal wells in Brazoria County, Texas, is described. Problems 
with Pleasant Bayou No. | forced its plugging back to the bottom of 
the 13 3/8 casing at approximately 8,400 feet. This hole will be used 
as one of the two disposal wells. This revised plan describes moving 
the rig 500 feet southwest of the Pleasant Bayou No. | and drilling 
the offset Pleasant Bayou No. 2 using the same program objectives. 
The following are covered in this plan: generalized site activities, 
occupational health and safety, drilling operations, production test- 
ing, environmental assessment and monitoring program, permits, 
program management, reporting, and schedule. (MHR) 


46322 (SAND—79-1432C) Field test results of improved geo- 
thermal tricone bits. Maish, A.B. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 8p. (CONF-790906—4). 
Dep. NTIS, PC A02/MF AO1. 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The third-generation geothermal tricone bit under develop- 
ment by Sandia Laboratories and Terra Tek was field tested in The 
Geysers geothermal area in California. Data taken during the tests 
were analyzed to determine the performance of the research bit as 
compared with the performance of a preferred tricone bit currently 
in use. An analysis of the bit gage wear, which is a major factor in 
bit life in this hard rock area, determined that the research bit had a 
30 percent increase in gage life as compared with the conventional 
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roller cone bit. Improvements in bearing and insert life were also 
measured. The optimal drilling run duration was determined for this 
formation as a function of reaming time and drilling time. 


46323 (SAND—79-1433C) Continuous chain bit development. 
St. Clair, J.A.; Duimstra, F.A.; Varnado, S.G. (Sandia Labs., Albu- 
querque, NM (USA)). 1979. Contract EY-76-C-04-0789. 8p. (CONF- 
790906—3). Dep. NTIS, PC A02/MF AOl1. 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The continuous chain drill is a diamond drill bit in which the 
cutting surface can be replaced while the bit is still in the hole. The 
first prototype of the chain drill system was fabricated and tested in 
1977. Problems were encountered with the mechanism used to cycle 
the bit. A second prototype bit was designed to circumvent these 
problems. An accelerated development and test program has pro- 
vided field test results on Prototype II in less than 2 years. Field 
testing at Nevada Test Site has proven the feasibility of the down- 
hole changing mechanism. The development and testing of this 
prototype are described. 


46324 Drilling muds and cements for high temperature applica- 
tion in geothermal wells. Menozzi, F. pp 593-605 of Seminar on 
geothermal energy. Luxembourg, Belgium; Commission of the Euro- 
pean Communities (1977). (In Italian) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

Different water base and oil base drilling muds cured at 200° 
and 200 kg/cm? were tested. An aqueous drilling mud was then 
chosen having a mineral base of low yield bentonite plus asbestos. 
The characteristics and performance of siliceous sand-cement slurry 
cured at 275°C and high pressure were studied including not only 
uniaxial compression strength but also triaxial, cohesion, porosity, 
and permeability. (MHR) 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 46249 


46325 (LBL—9089) Scale inhibition in geothermal operations: 
experiments with Dequest 2060 phosphonate in Republic's East Mesa 
Field. Vetter, O.J.; Campbell, D.A. (Vetter Research, Costa Mesa, 
CA (USA); Republic Geothermal, Inc., Santa Fe Springs, CA 
(USA)). Jun 1979. Contract W-7405-ENG-48. 61p. Dep. NTIS, PC 
A04/MF AOI. 

Two calcium carbonate (CaCOs) scale inhibition tests have 
been performed at East Mesa wells # 16-29 and # 56-30. The first 
test at well # 16-29 could not be finished due to downhole pump 
problems. However, two inhibitor concentration runs were complet- 
ed and a third run started before the pump failed. A follow-up test at 
well # 56-30 was completed according to the original plan. Typical 
power plant conditions (i.e., pressure and temperature drops, flow 
conditions) were simulated by using test loops (pipe diameters of 
eight inches at well # 16-29 and twelve inches at well # 56-30) and 
field separators. Untreated East Mesa brine exhibits a calcium car- 
bonate scale tendency as soon as the pressure is dropped below 75 
psig. The uninhibited brine from well # 16-29 formed a maximum 
scale thickness of 0.5 inch in an eight inch ID pipe after a 92.75 hour 
test run at an average production rate of 375,000 lb/hr. The brine 
from well # 56-30 formed a maximum scale thickness of 1.25 inches 
in a twelve inch ID pipe after a 104 hour test run at an average 
production rate of 722,000 lb/hr. The principal conclusions of this 
test work are listed. 


46326 (LBL—9100) Treatment methods for geothermal brines. 
Phillips, S.L.; Mathur, A.K.; Garrison, W. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Apr 1979. Contract W-7405- 
ENG-48. 38p. (CONF-790415—38). Dep. NTIS, PC A03/MF AOl1. 

From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 


A survey is made of commercially available methods current- 
ly in use as well as those which might be used to prevent scaling and 
corrosion in geothermal brines. More emphasis is placed on scaling. 
Treatments are classified as inhibitors, alterants and coagulants; they 
are applied to control scaling and corrosion in fresh and waste 
geothermal brines. Recommendations for research in brine treatment 
are described. 


46327 (PNL—2556) Geothermal fluid investigations at RGI's 
East Mesa test site. Part I: experience with field test loops. Vetter, 
O.J.; Campbell, D.A.; Walker, M.J. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Apr 1979. Contract EY-76-C-06-1830. 
201p. Dep. NTIS, PC A10/MF AO1. 

Two test loops have been designed and utilized at Republic 
Geothermal, Inc’s (RGI's) East Mesa test site to study the properties 
of geothermal fluids. These test loops are suited for determining 
critical fluid properties such as phase separation, liquid and gas 
composition as a function of thermodynamic conditions, scaling 
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tendency, etc. They also have been used to study the effects of 
chemical alteration of the fluid with acid or scale inhibitor addition 
in order to avoid scale formation. The loops are easy to construct 
and handle. Their operation does not interfere with other test work 
being performed to evaluate additional well and reservoir properties. 
They are well suited for gathering information about the fluid 
properties at the very earliest stages of field development. Such early 
data is essential in order to avoid mistakes in field development and 
power plant design which might result if critical fluid properties are 
neglected. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


46328 (LA-UR—79-1545) Issues facing the developmt of hot dry 
rock geothermal resources. Tester, J.W. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. llp. (CONF- 
790679—2). Dep. NTIS, PC A02/MF AO1. 

From 3. annual EPRI geothermal conference; Monterey, CA, 
USA (26 Jun 1979). 

Technical and economic issues related to the commercial 
feasibility of hot dry rock geothermal energy for producing electric- 
ity and heat will be discussed. Topics covered will include resource 
characteristics, reservoir thermal capacity and lifetime, drilling and 
surface plant costs, financial risk and anticipated rate of return. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 46248, 46334 


46329 (LA—7830-HDR) Environmental analysis of the Fenton 
Hill Hot Dry Rock Geothermal Test Site. Kaufman, E.L.; Siciliano, 
C.L.B. (comps.). (Los Alamos Scientific Lab., NM (USA)). May 
1979. Contract W-7405-ENG-36. 63p. Dep. NTIS, PC A04/MF 
AOl. 


Techniques for the extraction of geothermal energy from hot 
dry rock within the earth's crust were tested at the first experimental 
system at Fenton Hill and proved successful. Because new concepts 
were being tried and new uses of the natural resources were being 
made, environmental effects were a major concern. Therefore, at all 
phases of development and operation, the area was monitored for 
physical, biological, and social factors. The results were significant 
because after several extended operations, there were no adverse 
environmental effects, and no detrimental social impacts were de- 
tected. Although these results are specific for Fenton Hill, they are 
applicable to future systems at other locations. 


46330 Rock fracturation tests of great depth by means of hydrau- 
lic impulse. Cataldi, C. (Ente Nazionale per |'Energia Elettrica, Pisa, 
Italy). pp 665-677 of Seminar on geothermal energy. Luxembourg, 
Belgium; Commission of the European Communities (1977). (In 
Italian) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The main aim of the project described here the GD/6 project 
is to realize a correlation between the stress cycle caused by P 
pressure impulses and permanent strain introduced into rock struc- 
ture. The accumulation of this strain could produce splitting in the 
rocks. This splitting depends on the permeability, the porosity and 
the strength of the rock as well as the frequency and size of the 
impulse. A variation in these two, last mentioned factor together 
with the seismic control operations of the GD/1 project should 
make it possible to acquire useful data concerning the permeability 
variation which may be caused by cyclic injection and should also 
assist in the evaiuation of the seismic risks which are implicit in any 
type of injection. The method used to realize this project, the 
operational problems and the continual development of the well are 
discussed. These circumstances have combined to render impossible 
the prosecution of the program which was described in the project 
proposed initially. 


46331 Study of acoustic and microseismic emissions associated 
with a hydraulic fracture. Cornet, F.H. (Institut de Physique du 
Globe de Paris, France). pp 685-691 of Seminar on geothermal 
energy. Luxembourg, Belgium; Commission of the European Com- 
munities (1977). 

From |. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

For this study, a numerical model, based on the displacement- 
discontinuity technique proposed by Crouch (1976) and on the 
critical strain energy release rate fracture criterion proposed by 
Irwin (1957), has been constructed. In this numerical technique, the 
displacement field is expressed by the classical Neuber-Papkovitch 
representation; exact solutions for the stresses and displacements in 
an infinite, or semi-infinite, medium caused by a normal or tangential 
uniform displacement along a line segment are derived. These solu- 
tions are then taken singly or are combined to construct solutions to 
any boundary value problem. This provides a set of linear equations 
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relating boundary stresses and boundary displacements to a set of 
displacement-discontinuities. The variation of strain energy, which 
results from the prescribed boundary conditions, is obtained by 
direct application of Clapeyron’s strain energy theorem which states 
that when a body is in equilibrium, the strain energy of the deforma- 
tion is equal to one half the work done by the external forces 
through the displacements from the unstressed state to the state of 
equilibrium. With this model, a pressurized fissure is represented by 
a set of displacement-discontinuities, the length of which are adjust- 
ed to the displacements and pressure gradient in the fissure. This 
model applies only to perfectly brittle linearly elastic materials. 
Further, only quasistatic adiabatic fracturing processes can be con- 
sidered since kinetic energy is not taken into account. 


DIRECT ENERGY UTILIZATION 


46332 Investigation of the optimal use of geothermal waters for 
the heating of several types of dwelling in various European climates. 
Lamethe, D. (Electricite de France, Chatou); Laurent, G. pp 559- 
570 of Seminar on geothermal energy. Luxembourg, Belgium; Com- 
mission of the European Communities (1977). (In French) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The paper reports on a study to create a computer program 
for determining the best way of using geothermal hot water for 
residential space heating. The main parts of the computer program 
are: determination of heating needs from weather data; thermal 
calculation taking into account the schematic arrangements of the 
installation and the characteristics of the main components used 
(heat pumps and heat exchangers); calculation of the contribution 
made by the different energy sources: geothermal energy/heat 
pumps/back up systems; and calculation of the economics involved. 


46333 Preliminary results of the new geothermal domestic heat- 
ing system at CREIL. Jaud, P. (Electricite de France, Chatou). pp 
571-580 of Seminar on geothermal energy. Luxembourg, Belgium; 
Commission of the European Communities (1977). (In French) 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

A brief description is given of the new geothermal heating 
system at CREIL, and the first results collected during winter 
1976—1977 are presented. During this period all the dwellings were 
not connected to the central heating system unit, so that the results 
do not represent what could be expected next winter. Nevertheless 
the energy consumption estimates regarding various ways of heating 
are shown. 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 47228 


PROPERTIES OF MINERALS AND ROCKS 


46334 Development of computer methods to study fracture in hot 
rocks. Lewis, D.J. (Central Electricity Generating Board, Berkeley, 
England). pp 693-705 of Seminar on geothermal energy. Luxem- 
bourg, Belgium; Commission of the European Communities (1977). 

From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The Central Electricity Generating Board finite element 
stress analysis system BERSAFE has been widely used for elastic 
and inelastic calculations in both two and three dimensions. The 
system also contains extensive facilities for fracture mechanics calcu- 
lations based on energy rate techniques. The virtual crack extension 
algorithm incorporated is based on the rate of energy released in a 
virtual amount of crack growth. The energy difference for two 
crack positions, close together, using only one mesh, is calculated, 
with an efficient and automatic method of altering the stiffness 
matrices of the crack tip elements. The program calculates the stress 
intensity factor K;. Previously BERSAFE had been used for pre- 
dicting crack behavior in externally loaded components. The first 
step in establishing its use for geothermal rock fracture was to allow 
the stress field around the crack to be produced by a pressure within 
the crack rather than by external loads. The computation also gives 
an accurate assessment of the width of the crack at all points. From 
this a fluid volume can be calculated. 


46335 Development of a borehole probe for in-situ determination 
of soft sediments. Behrens, J.; Villinger, H. (Technische Univ., 

Berlin, Germany). pp 145-173 ‘of Seminar on geothermal energy. 
Luxembourg; Commission of the European Communities (1977). (In 
German) 


WIND ENERGY 4863 


From 1. seminar on geothermal energy; Brussels, Belgium (6 
Dec 1977). 

The in situ determination of the thermal conductivity of soft 
sediments made with a probe in drill holes shall be performed by 
means of the principle of a heated needle probe. A mechanism has 
been built to press the needle probe into the soft sediment. Up to 
now, theoretical calculations have not satisfied the measured data, 
obtained by measurements in material with known thermal conduc- 
tivity. Therefore calibrations of the probe in materials with known 
thermal conductivity are carried out to obiain the right values for 
the necessary corrections. 


ROCK-WATER-GAS INTERACTIONS 


46336 (LA—7766-MS) Two dynamic hydrothermal systems and 
fluid samplers for studying rock-fluid interactions. Charles, R.W.; 
Bayhurst, G.K.; Vidale, R.J. (Los Alamos Scientific Lab., NM 
(USA)). Apr 1979. Contract W-7405-ENG-36. 15p. Dep. NTIS, PC 
A02/MF AOl1. 

Two circulation systems have been designed, built, and tested 
over the last three years. These systems greatly aid in the study of 
rock-fluid interactions under flow conditions. A solution sampler has 
also been developed for fluid extraction under the pressure and 
temperature conditions of the experiment, eliminating fractionation 
on sampling. 


ISOTOPE AND TRACE ELEMENT STUDIES 
REFER ALSO TO CITATION(S) 46293, 46294 


WIND ENERGY 


REFER ALSO TO CITATION(S) 46051, 46054 


AVAILABILITY (CLIMATOLOGY) 


REFER ALSO TO CITATION(S) 46344 


REGULATIONS 


46337 (SERI/TR—62-241) Wind energy: legal issues and institu- 
tional barriers. Coit, L. (Solar Energy Research Inst., Golden, CO 
(USA)). Jun 1979. Contract EG-77-C-01-4042. 3lp. Dep. NTIS, PC 
A03/MF AOl1. 

Before the potential of wind energy can be realized, large- 
scale commercialization will have to occur. Standing in the way of 
commercial development are various institutional and legal barriers. 
These include (1) possible conflicts with existing zoning and other 
land-use planning schemes, (2) the question of guaranteeing access to 
the wind, (3) possible tort and environmental law issues raised by 
WECS operation, and (4) the critical problem of creating financial 
incentives. The implications of each of these issues and solutions 
where practicable are presented. 


ECONOMICS 


46338 (TID—28844(DRAFT)) Commercialization strategy 
report for small wind systems. Divone, L.V.; Blaunstein, R.; Gros, J.; 
Ingberman, A.K.; Rice, W.L.R.; Taylor, S.J. (Department of 
Energy, Washington, DC (USA)). 1978. 46p. Dep. NTIS, PC A03/ 
MF AOl. 

This specific report is designed to begin to answer questions 
concerning the commercial readiness of Small Wind Systems. The 
report identifies some of the barriers to be overcome before this 
technology is ready to be used commercially. The report also 
identifies possible actions that might be considered to remove specif- 
ic barriers. The full implications of the various proposed actions 
have not been fully developed and many actions listed undoubtedly 
have substantial problems associated with them. Their inclusion here 
does not constitute an endorsement of their soundness or appropri- 
ateness by the Department of Energy. 


46339 (TID—28843(Draft)) Commercialization strategy report 

for large wind systems. Divone, L.V.; Blaunstein, R.; Gros, J.; 

Ingberman, A.K.; Rice, W.L.R.; Taylor, S.J. (Department of 

Energy, Washington, DC (USA)). [nd]. 41p. Dep. NTIS, PC A03/ 
AOl. 

The commercialization of wind turbines is analyzed concern- 

ing technical readiness; market and economic aspects; environmental 
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impacts; institutional acceptance; benefit analysis; and commercial- 
ization development strategy. 


WIND ENERGY ENGINEERING 


TURBINE DESIGN AND OPERATION 


46340 (DOE/NASA/20305—79/3) Safety considerations in the 
design and operation of large wind turbines. Reilly, D.H. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Jun 1979. Contract EX-76-A-29-1007. 39p. 
(NASA-TM—79193). Dep. NTIS, PC A03/MF AO1. 

The Department of Energy, the NASA Lewis Research 
Center, and the Boeing Engineering and Construction Company are 
engaged jointly in the development of a 2500 kW wind turbine 
system (WTS) designated as the MOD-2 WTS. The goal of the 
MOD.-2 project is to produce a wind powered electrical generating 
system for utility applications which will be economically competi- 
tive with conventional power generating equipment. The program 
started in August of 1977 and the first unit wili be installed and 
operating by mid-1980. The MOD-2 is representative of large wind 
turbines and as such will be used herein to describe typical configu- 
rations. Safety aspects of the MOD-2 are described. 


46341 (N—79-12542) Nonlinear dynamic response of wind tur- 
bine rotors. Ph.D. thesis - MIT. Chopra, I. (National Aeronautics and 
Space Administration, Moffett Field, CA (USA). Ames Research 
Center). Feb 1977. Contract NSF AER-75-00826. 233p. NTIS PC 
All/MF AOl. 

The nonlinear equations of motion for a rigid rotor restrained 
by three flexible springs representing the flapping, lagging and 
feathering motions are derived using Lagrange’s equations for arbi- 
trary angular rotations. These are reduced to a consistent set of 
nonlinear equations using nonlinear terms up to third order. 


46342 (PB—288474) WECS Incompressible Complex Configura- 
tion Aerodynamics (WICCA). Preuss, R.; Morino, L. (National Sci- 
ence Foundation, Washington, DC (USA)). May 1976. 53p. NTIS 
PC A04/MF AOl1. 

A finite-element method for determining the aerodynamic 
loading on rotors is presented. The report describes the development 
of the formulation for the steady state and numerical results for 
horizontal axis windmills. It is based on a general theory for un- 
compressible potential aerodynamics for complex configurations in a 
rotating frame of reference. If a rotor is rotating at constant angular 
velocity and is directed along a uniform wind distribution, the 
problem may be solved in the steady state for a frame of reference 
rotating with the rotor. A — program (WICCA) has been 
designed to incorporate the method, and results compare favorably 
with an existing lifting surface formation. The program has been 
modified to include the hub for analysis. Further modifications are 
planned to study the effect of the coning angle, chord length 
distribution, blade pitch angle distribution, and airfoil section. The 
method may also be applied to unsteady flow problems such as non- 
uniform wind distributions (windmills in shear winds). The appendi- 
ces contain graphs, the verification of expressions for the indefinite 
doublet and source integrals, proof of far wake, and hub geometry. 


46343 (SAND—79-0997C) Darrieus wind turbine program at 
Sandia Laboratories. Klimas, P.C. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 12p. (CONF-790501—2). 
Dep. NTIS, PC A02/MF AO1. 

From Wind energy innovative systems conference; Colorado 
Springs, CO, USA (23 May 1979). 

The objective of the Darrieus Wind Turbine Program at 
Sandia Laboratories is to develop and transfer the necessary infor- 
mation associated with vertical axis wind turbines (VAWTs) to 
allow commercial companies the opportunity to develop, manufac- 
ture and sell VAWTs. First-level aerodynamic, structural, testing 
and systems analyses capabilities have evolved to support and evalu- 
ate complete systems designs, and contracts have been let which are 
— to result in the completed installation of a low-cost 17m 

AWT by February 1981. A number of potential improvements 
have been identified during this first level design cycle which may 
substantially lower future system costs. 


SITE CHARACTERISTICS 


46344 (DOE/ET/20316—79/2) Vegetation as an indicator of 
high wind velocity. Annual progress report, June 15, 1978—March 14, 
1979, Hewson, E.W.; Wade, J.E.; Baker, R.W. (Oregon State Univ., 
Corvallis (USA). Dept. of Atmospheric Science). Mar 1979. Con- 
tract EY-76-S-06-2227-024. 15p. (RLO—2227-T24-19-2) Dep. NTIS, 
PC A02/MF AO1. 

The most important results are presented of work completed 
during the past year of the study Vegetation as an Indicator of High 
Wind Velocity. The most important achievement during the past 
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year was the completion of a draft of a handbook on the use of trees 
as an indicator of wind power potential. This handbook describes 
relationships between mean annual wind speed and indices of wind 
deformation of two species of trees widely distributed in the western 
United States. Work during the past year on other species of trees 
indicates that the techniques calibrated initially for only Douglas-fir 
and Ponderosa Pine can also be calibrated on other trees including 
broadleaf trees such as oaks. 


ELECTRIC POWER ENGINEERING 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 45792, 46821, 46823, 46825, 46866 


46345 (FE—1726-31A) Engineer, design, construct, test and 
evaluate a pressurized fluidized bed pilot plant using high sulfur coal 
for production of electric power. Phase I: preliminary engineering, 
Task 4: environmental assessment. (Curtiss-Wright Corp., Wood- 
Ridge, NJ (USA). Power Systems Div.). 1978. Contract EX-76-C- 
01-1726. 139p. (CW-WR—76-015). Dep. NTIS, PC A07/MF AO1. 

This Environmental Assessment was prepared in fulfillment 
of Phase I, Task 4 of DOE contract EX-76-C-01-1726 and includes a 
thorough description of the site for the proposed facility as well as 
the projected evaluation of its impact on man and environment. 


46346 (FE—1726-37) Engineer, design, construct, test, and 
evaluate a pressurized fluidized bed pilot plant using high sulfur coal 
for production of electric power, Phase I. Preliminary engineering. 
Technology Support Test Report: Metallurgical evaluation of heat 
exchanger tubes tested in the Dorr—Oliver 12” diameter atmospheric 
fluosolids reactor. (Curtiss-Wright Corp., Wood-Ridge, NJ (USA). 
Power Systems Div.). Mar 1978. Contract EX-76-C-01-1726. 32p. 
(CW-WR—76-015.37). Dep. NTIS, PC A03/MF AO1. 

Metallographic examination of heat exchanger tubes and fins 
which have been subjected to comparatively short time exposure in 
the Dorr—Oliver reactor environment indicates the following: (a) 
there has been no significant deterioration of fins or tubes fabricated 
from Incology 800H material; (b) the cobalt base braze alloy used to 
join the fins to the tubes showed no apparent attack. Micro-probe 
analysis revealed shallow internal attack on the fins, primarily oxida- 
tion, to a depth of approximately .002” to .004”. A slight sulfur 
penetration was noted to a depth of about .002”. 


46347 (RAND/R—2327-DOE) Ericsson cycle gas_ turbine 
powerplants. Krase, W.H. (RAND Corp., Santa Monica, CA 
(USA)). Mar 1979. Contract EX-76-C-01-2337. 45p. Dep. NTIS, PC 
A03/MF AOl1. 

A preliminary exploration is made of a potentially low-cost 
gas turbine themodynamic cycle that appears capable of unprec- 
edented efficiency. The cycle is an approximation to an Ericsson 
cycle and uses stepwise expansions in turbines with intervening 
reheat and stepwise compression with intervening intercooling. The 
cycle also uses a high-effectiveness recuperator. At a peak cycle 
temperature of 1500°F, and using five stages of compression and 
expansion, a 50% thermal efficiency is attainable with component 
performance that has already been demonstrated. (Present utility 
plants have a thermal efficiency in the range of 35 to 40%). At 
1800°F, the thermal efficiency reaches 56%. This performance is 
achievable without going to extremes of temperature or pressure, 
without introducing new materials, and without introducing funda- 
mentally new techniques. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 47528 


46348 (STU—76-3279) Laboratory testing of corrosion inhibitors 
for recirculating cooling water systems. Khullar, M.; Pattyranie, C. 
(Styrelsen foer Teknisk Utveckling, Stockholm (Sweden)). Oct 1978. 
18p. (In Swedish). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Cooling water corrosion inhibitors used in Sweden are to a 
great extent imported from other countries such as Great Britain, 
Germany and the U.S.A. These inhibitors have been formulated as a 
result of experience gained in their respective countries and accord- 
ing to their own water qualities. The performance of these inhibitors 
in Swedish waters and under the working conditions here could 
hardly be considered trouble free. Therefore, evaluation of cooling 
water treatment effectiveness can offer significant savings to the 
industry. The program for evaluating corrosion inhibitors was start- 
ed about two years ago. The aims of this study were to: investigate 
different laboratory methods for testing corrosion inhibitors; verify 
previous findings under cooling water conditions normally found in 
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Scandinavian countries; evaluate some molybdate based inhibitors; 
and develop economical nontoxic formulations for use in recirculat- 
ing cooling water systems. In this investigation a testing method (a 
rotor test) was constructed. This test has proved to be a useful and 
reliable weight loss determination method. Some inhibitors used for 
the rotor test method were also tried in pilot plant units. The 
performance of inhibitors tested in the pilot plant fall in the same 
order of effectiveness as shown in the results of the rotor test 
method, but, as expected, weight loss values are much lower as 
compared with the rotor test method. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 46185, 46187, 46188, 46189 


46349 (CONF-790602—51) Assessment of advanced power 
cycles. Fraas, A.P. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

Research and development experience with advanced energy 
conversion systems that might be employed with fossil fuels is 
reviewed for the purpose of appraising the development prospects of 
each system. The thermal efficiency of power cycles using: steam 
turbines; gas turbines; combined gas turbine-steam turbines; closed- 
cycle gas turbines; alkali metal vapor topping cycles; MHD genera- 
tion; and aqueous fuel cells are compared. It is concluded that, for 
fossil fuel plants, the most promising innovation having good pros- 
pects for a near-term meaett - in reduced costs and some increase in 
thermal efficiency is the fluidized-bed coal combustion system heat- 
ing water or air blowing through a tube matrix in the bed coupled to 
a steam or a gas turbine. (LCL) 


46350 (FE—2371-36(Vol.2)) Evaluation of a pressurized-flui- 
dized bed combustion (PFBC) combined cycle power plant conceptual 
design. Final report. Volume II. Commercial plant design description 
and economic analysis, Subtask 1.2. Huber, D.A.; Costello, R.M.; 
Saha, A.K.; Salviani, J.; Smith, J.W.; Wojcehowicz, M.P.; May, 
M.P.; Horgan, J.J.; Giramonti, A.J.; Sadala, R.L. (Burns and Roe 
Industrial Services Corp., Paramus, NJ (USA)). Jun 1978. Contract 
EX-76-C-01-2371. 380p. Dep. NTIS, PC A17/MF AO1. 

In June, 1976, the U.S. Department of Energy (DOE) award- 
ed a contract to an industry team consisting of Burns and Roe 
Industrial Services Corporation (BRISC), United Technologies Cor- 
poration (UTC), and the Babcock and Wilcox Company (B & W) for 
an "Evaluation of a Pressurized, Fluidized Bed Combustion (PFBC) 
Combined Cycle Power Plant Design.” The results of this program 
indicate that pressurized fluidized bed combustion systems,operating 
in a combined cycle power plant, offer great potential for producing 
electrical energy from high sulfur coal within environmental con- 
straints, at a cost less than conventional power plants utilizing low 
sulfur coal or flue gas desulfurization (FGD) equipment, and at 
higher efficiency than conventional power plants. As a result of 
various trade-off studies, a 600 MWe combined cycle arrangement 
incorporating a PFB combustor and supplementary firing of the gas 
turbine exhaust in an atmospheric fluidized bed (AFB) steam gener- 
ator has been selected for detailed evaluation. This volume contains 
information on commercial plant criteria, design, and cost. 


46351 (FE—2371-36(Vol.4)) Evaluation of a pressurized-flui- 
dized bed combustion (PFBC) combined cycle power plant conceptual 
design. Final report. Volume IV. Evaluation of alternate approaches, 
Subtask 1.7. Huber, D.A.; Costello, R.M.; Saha, A.K.; Salviani, J.; 
Smith, J.W.; Wojcehowicz, M.P.; May, M.P.; Horgan, J.J.; Gira- 
monti, A.J.; Sadala, R.L. (Burns and Roe Industrial Services Corp., 
Paramus, NJ (USA)). Jun 1978. Contract EX-76-C-01-2371. 444p. 
Dep. NTIS, PC A19/MF AOl. 

In June, 1976, the U.S. Department of Energy (DOE) award- 
ed a contract to an industry team consisting of Burns and Roe 
Industrial Services Corporation (BRSIC), United Technologies Cor- 
poration (UTC), and the Babcock & Wilcox Company (B & W) for 
an “Evaluation of a Pressurized, Fluidized Bed Combustion (PFBC) 
Combined Cycle Power Plant Design.” The results of this program 
indicate that pressurized fluidized bed (PFB) combustion systems, 
operating in a combined cycle power plant, offer great potential for 
producing electrical energy from high sulfur coal within environ- 
mental constraints, at a cost less than conventional power plants 
utilizing low sulfur coal or flue gas desulfurization (FGD) equip- 
ment, and at higher efficiency than conventional power plants. As a 
result of various trade-off studies, a 600 MWe combined cycle 
arrangement incorporating a PFB combustor and supplemeniary 
firing of the gas turbine exhaust in an atmospheric fluidized bed 
(AFB) steam generator has been selected for detailed evaluation. 
This volume contains information on the evaluation of alternate 
plant approaches involving four different cycles involving fluidized 
bed combustion which have been studied to obtain reasonable plant 
cost estimates and cost of electricity generated for comparison with 
the base PFB/AFB plant. These cycles are: steam cooled PFB 
combined cycle; excess air cooled PFB combined cycle; devolati- 
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lizer/PFB combined cycle; and AFB steam cycle. Another promis- 
ing cycle, AFB/Semi-Closed Gas Turbine Cycle, was considered, 
but no cost estimate has been prepared. 


46352 (MIT—2295-T18-8) Combined cycle research program. 
Second annual report, July 1, 1977—June 30, 1978. Louis, J.F. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). Jul 
1978. Contract EX-76-C-01-2295-018. 128p. Dep. NTIS, PC A07/ 
MF AO. 

Gas turbine-steam combined cycle power plants, operating on 
coal or coal-derived fuels, are thought by many experts to be the 
most practical and efficient choice for next generation electric power 
production. The major benefits of this combined cycle system are 
the potential attainment, at relatively low risk and development cost, 
of high efficiencies while maintaining pollutant emissions within 
environmental specifications. The industrial gas turbine is not with- 
out its development problems, however. Research is needed in 
turbine cooling, turbine materials corrosion, and fuel oy clean-up. 
While separate disciplines in themselves, they all closely interrelate 
in determining allowable turbine operating temperature and overall 
cycle performance. M.I.T. has been commissioned by the US-DOE 
to undertake some essential work for the future development of 
combined cycle power plants. This three-year research program 
deals with critical problems related to combined cycles: turbine 
cooling with air and water, materials corrosion, and high-tempera- 
ture fuel gas desulfurization. Research in these areas will provide 
data needed for turbine component design and thus serve as a 
necessary complement to the DOE High-Temperature Turbine 
Technology Program. The effort will also provide corrosion data for 
other metal and ceramic components and necessary information 
concerning high-temperature desulfurization, as well as providing 
accurate experimental data for input into, and verification of, the 
various computer simulator models under development. 


46353 (NTIS/PS—78/1157) Combined cycle power generation 
(citations from Engineering Index data base). Report for 1970- 
October 1978. Hundemann, A.S. (National Technical Information 
Service, Springfield, VA (USA)). Nov 1978. 159p. NTIS PC NO1/ 
MF NOl. 

Design, performance, efficiency, economics, and environmen- 
tal aspects of combined cycle power plants are discussed. Abstracts 
of worldwide research cover the use of waste heat from turbines 
to drive steam turbines and the thermal efficiency of integrated 
gasification combined cycle plants using low or intermediate Btu 
gas. A few abstracts pertain to control and instrumentation used in 
the plants. (This updated bibliography contains 153 abstracts, 38 of 
which are new entries to the previous edition.) 


46354 (ORNL—5547) User's manual for PRESTO. A computer 
code for the performance of regenerative superheated steam-turbine 
cycles. Fuller, L.C.;Stovall, T.K. (Oak Ridge National Lab., TN 
(USA)). Jun 1979. Contract W-7405-ENG-26. 91p. (NASA-CR— 
159540). Dep. NTIS, PC A05/MF AO1. 

PRESTO i is a computer code developed at the Oak Ridge 
National Laboratory (ORNL) to analyze the performance of regen- 
erative steam-turbine cycles using superheated steam such as that 
normally available from large fossil-fueled steam generators. Throt- 
tle pressures may be either sub- or supercritical. The turbine arrange- 
ment may be tandem- or cross-compound and have zero, one, or two 
reheaters. Cycles modeled for study may thus range from a single 
one-section nonextraction cycle to a three-section cycle with multi- 
ple reheat. The computer code is also designed to analyze the 
performance of steam-turbine cycles containing such additional fea- 
tures as steam induction, extraction, and feedwater heating by an 
external heat source. These features allow the user to combine the 
steam-turbine cycle with a high-temperature topping cycle or to 
integrate it with an advanced-concept heat source. This manual has 
been divided into three major sections, i.e., a general description of 
the code’s methodology, which will give a basic understanding of 
the code; a description of the options built into the code to handle 
cogeneration cycles, peaking units, etc; and instructions for the data 
input preparation. The PRESTO computer code is written in stand- 
ard FORTRAN IV for the IBM 360/370 series of digital computers. 


COMPONENTS 
REFER ALSO TO CITATION(S) 46554, 47045 


46355 (AD-A—059051) Develop sputter deposited, graded metal- 
ZrO, coating technology for application to turbine hot-section compo- 
nents, Periodic technical report, 21 November 1975-30 September 
1976. Busch, R. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). 11 Oct 1976. Contract N00024-75-C-4333. 29p. NTIS PC 
A03/MF AOl. 

The deposition of ceramic coatings on gas turbine hot section 
components by high-rate sputtering was investigated. Stabilized zir- 
conia was the primary ceramic used, however some work was done 
with magnesium zirconate. The main thrust of the program was the 
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development of methods to improve coating adherence by accom- 
modation of the strain due to the expansivity difference between 
zirconia and the superalloy components. The use of a graded — 
sition interlayer was the only method which proved useful; its utility 
was found to depend on the ductility of the metallic constituent and 
the details of the composition gradient. When the coatings were 
evaluated by rapid thermal cycling between 25 and 950 C, graded 
composition layers up to 0.1 mm thick survived six complete cycles. 
Pure zirconia overlayers were less adherent. A second area of 
investigation involved the stoichiometry of the zirconia deposits, 
which exhibited oxygen deficiencies dependent on deposition rate 
and substrate temperature. The deficiencies were reduced by oxygen 
additions to the sputtering atmosphere, but it was necessary to 
simultaneously reduce the deposition rate and substrate temperature 
to reach approximate stoichiometry. 


46356 (COO—4236-3) High pressure ceramic heat exchanger. 
Phase I: experimental verification. (Hague International, 
South Portland, ME (USA)). 20 Feb 1979. Contract EC-77-C-02- 
4236. 54p. Dep. NTIS, PC A04/MF AOl1. 

A recognized alternative for firing gas turbines with ash 
bearing fuels is the externally fired cycle. An essential component 
for such a cycle is a ie heat exchanger capable of tolerating 
temperatures up to 2300°F. Shell and tube heat exchangers having 
extended surface geometry have been develo for low pressure 
applications. Several units are presently in industrial service as air- 

reheaters for high temperature forge furnaces. The ability of the 
Coste heat exchanger technology to withstand typical industrial gas 
turbine pressures was confirmed in the laboratory several years ago. 
In order to interest prospective manufacturers or users of the exhaust 
fired cycle, a pressure retention verification test emerged as an 
essential step. The execution and results of such an experiment are 
described. 


46357 (FE—1237-78/4) Miulticell fluidized-bed boiler design, 
construction, and test program. Interim report, July 1977—June 1978. 
Leon, I.W.; Claypoole, G.; Reed, R.R.; Gamble, R.L.; Wells, T.G. 
(Pope, Evans and Robbins, Inc., New York (USA)). Nov 1978. EX- 
76-C-01-1237. 261p. Dep. NTIS, PC A12/MF AOl. 

Design, construction, and test program of a 300,000 Ib/h 
steam generating capacity multicell fluidized-bed boiler (MFB), as a 
pollution free method of burning high-sulfur or highly corrosive 
coals, is being carried out. The concept involves burning fuels such 
as coal, in a fluidized-bed of limestone particles that react with the 
sulfur compounds formed during combustion to reduce air pollution. 
Nitrogen oxide emissions are also reduced at the lower combustion 
temperatures. The CaSO, produced in the furnace is discharged with 
the ash or regenerated to CaO for reuse in the fluidized-bed. Infor- 
mation is presented on: continued operation of the Rivesville MFB 
steam generating plant in a commercial mode and for determining 
performance and emission characteristics; studies and tests on fly ash 
characterization and reinjection, fuel feed eductors and needles, air 
distributor, corrosion—erosion and sulfur capture; engineering stud- 
ies to improve MFB performance and reliability. 


46358 (FE—2357-40) CFCC Development Program. Combustion 
chemistry evaluation, Task 4.4. (General Electric Co., Schenectady, 
NY (USA). Energy Systems Programs Dept.). Aug 1978. Contract 
EX-76-C-01-2357. 47p. Dep. NTIS, PC A03/MF AOI. 

The pressurized fluidized bed concept for direct combustion 
of coal in electric utility applications includes combined steam and 
gas turbine electricity generation. Fundamental to the concept is the 
response of the gas turbine hot parts to the corrosive chemical 
species generated by the direct combustion of coal. A thermochemi- 
cal analysis of pressurized fluidized bed combustion has been com- 
pleted to quantify the behavior of trace elements likely to be present 
at the gas turbine inlet, particularly the alkali metals, and to compare 
these predictions with observations both at the CURL and Exxon 
Pressurized Fluidized Beds (PFB’s). The quantity of gas phase alkali 
metal leaving the PFB as a result of pressurized fluidized bed 
combustion is well above the levels typically found in liquid fuel 
fired gas turbine application. Comparison of the thermochemical 
predictions with measurements during CURL tests 1 through 7 
indicates that negligible chemical capture of sodium by the alumino- 
silicate ASN is occurring while perhaps forty percent normal getter- 
ing of potassium is indicated. Hence, the alkali sulfate level in the 
PFB condensate is likely to be well above conventional liquid fired 
experience. If it is assumed that even more favorable and significant 
equilibrium of the alkali with the slicates and alumino-silicates in the 
ash is occurring (i.e., ninety percent gettering of the vapor phase 
alkali by the ash), the amount of corrosive alkali sulfate available for 
condensation on the turbine hot parts exceeds that found in liquid 
fuel applications by two orders of magnitude. 


46359 (FE—2556-23) Development of a ceramic tube heat ex- 
changer with relaxing joints. Quarterly technical progress report, 
September 30, 1978—March 31, 1979. Ward, M.E.; Metcalfe, A.G. 
(Solar Turbines International, San Diego, CA (USA)). Apr 1979. 
Contract EF-77-C-01-2556. 12p. Dep. NTIS, PC A02/MF AOI. 
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This program is continuing after a four month off-contract 
period. The 1,000 hour environmental test was completed with no 
visible effects to the SiC test tubes. Test module construction is 
continuing. The first batch of eight-foot NC-430 SiC ceramic tubes 
have been shipped. 


46360 Recent technology on large steam turbines. Hirota, Y.; 
Hizume, A.; Nakagami, Y.; Kadoya, Y. (Nagasaki Technical Inst., 
Japan). Tech. Rev., Mitsubishi Heavy Ind.; 15: No. 3, 173-188(Oct 
1978). 

The growth of the unit rating of steam turbine for power 
generation with the requirement of higher reliability, improved 
efficiency, and operational flexibility has been achieved by continu- 
ously developed techology and advancement of design. Several 
topics on the developed technology are selected and discussed. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 46795 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 46826, 46860, 46865 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 45840, 46778, 47393, 47525, 
47528, 47536 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 45838, 45848, 46357, 47383, 
47384, 47385, 47386 


46361 (EPRI-FP—941(Rev.)) Cocurrent scrubber evaluation: 
TVA's Colbert lime-limestone wet-scrubbing pilot plant. Hollinden, 
G.A.; Robards, R.F.; Moore, N.D.; Kelso, T.M.; Cole, R.M. (Ten- 
nessee Valley Authority, Chattanooga (USA)). Jan 1979. 271p. Dep. 
NTIS, PC Al2/MF AO1. 

The Tennessee Valley Authority (TVA) is actively engaged 
in a pilot plant program to develop and/or evaluate wet-scrubbing 
processes for removing sulfur dioxide (SO2) from boiler flue gas. The 
physical size and general arrangement of flue gas scrubbing systems 
have a major impact on capital investment and operating cost, as do 
potential operating and maintenance advantages inherent to some 
systems. The equipment configuration for a cocurrent scrubber 
reflects some of these advantages. EPRI funded TVA to perform 
preliminary screening tests at TVA’s 1 MW pilot plant (Colbert 
Steam Plant) to develop operating data on the cocurrent design for 
use in designing and operating a 10 MW prototype cocurrent scrub- 
ber at TVA’s Shawnee Scrubber Test Facility. Results of Colbert 
tests showed excellent sulfur dioxide removal efficiencies, generally 
greater than 85%, low pressure drop, and high particulate removal 
efficiencies. This report covers these screening tests. The results 
indicate that commercial application of the cocurrent scrubber con- 
cept may save substantial capital investment by reducing the number 
of scrubber modules and auxiliary equipment. These evaluation tests 
provided the basis for the design and construction of the 10 MW 
cocurrent scrubber at the Shawnee Facility. Operation of this scrub- 
ber began in August 1978 to develop the scale-up similarities and 
differences between the Colbert test program (1 MW) and the 
Shawnee test program (10 MW). It also demonstrated the practical- 
ity and reliability of the 10 MW prototype. Detailed results of the 
prototype test series will be available in late 1979. 


46362 (LA-UR—79-1393) Environmental options for coal use. 
Bartlit, J.R. (Los Alamos Scientific Lab., NM (USA)). 1979. Con- 
tract W-7405-ENG-36. 13p. (CONF-790550—1). Dep. NTIS, PC 
A02/MF AOl. 

From Energy and environmental technology training confer- 
ence; Tsaile, AZ, USA (29 May 1979). 

The coal resources available to the Navajo Nation have been 
discussed previously at this conference. Perhaps no resource offers 
more options for its development than coal, and these options can 
produce significantly different environmental impacts depending on 
which options are chosen and how they are implemented. The 
options for coal development are: (1) coal combustion to generate 
electricity, (2) coal gasification, (3) in situ gasification, and (4) 
shipping coal out of the region. Probably the predominant and 
certainly the most widely apparent environmental impact which 
could result from these coal developments is the air pollution from 
coal-burning power plants or, to a lesser degree, coal gasification 
plants. The emissions from a poorly controlled power plant can 
cause reduced visibility for well over one hundred miles from the 
plant. Equipment can be included with the plant which will reduce 
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these emissions either a little or a lot depending on what equipment 
is installed. The best equipment available will not necessarily be used 
at a new plant and is not necessarily required by state or U.S. laws. 
The various options for better or worse air pollution controls are 
discussed including the legal options available for requiring the 
better (cleaner) levels of control if those are desired. 


SITE SELECTION AND LAND USE 


46363 (CONF-790459—22) Simulation approach for base-line 
energy-siting analysis. Church, R.L.; Hillsman, E.L. (Tennessee 
Univ., Knoxville (USA). Dept. of Civil Engineering; Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 8p. 
Dep. NTIS, PC A02/MF AOl1. 

From Instrument Society of America, Pittsburgh modeling 
and simulation conference; Pittsburgh, PA, USA (25 Apr 1979). 

A simulation model for predicting regional energy-siting pat- 
terns is discussed. The model results are used to project regional 
environmental and economic impacts for DOE. The paper empha- 
sizes proposed modifications, which include casting the siting deci- 
sion within a multiobjective framework and including intermediate 
optimizing capabilities to meet water resource and other constraints. 


46364 (EPRI-EA—1063) Modeling future power plant location 
patterns. Final report. Eagles, T.W.; Cohon, J.L.; ReVelle, C. (Johns 
Hopkins Univ., Laurel, MD (USA). Applied Physics Lab.). Apr 
1979. 121p. Dep. NTIS, PC A06/MF AOI. 

The locations of future energy facilities must be specified to 
assess the potential environmental impact of those facilities. A com- 
puter model was developed to generate probable locations for the 
energy facilities needed to meet postulated future energy require- 
ments. The model is designed to cover a very large geographical 
region. The regional demand for baseload electric generating capac- 
ity associated with a postulated demand growth rate over any 
desired time horizon is specified by the user as an input to the model. 
The model uses linear programming to select the most probable 
locations within the region, based on physical and political factors. 
The linear program is multi-objective, with four objective functions 
based on transmission, coal supply, population proximity, and water 
supply considerations. Minimizing each objective function leads to a 
distinct set of locations. The user can select the objective function or 
weighted combination of objective functions most appropriate to his 
interest. Users with disparate interests can use the model to see the 
locational changes which result from varying weighting of the 
objective functions. The model has been implemented in a six-state 
mid-Atlantic region. The year 2000 was chosen as the study year, 
and a test scenario postulating 2.25% growth in baseload generating 
capacity between 1977 and 2000 was chosen. The scenario stipula- 
tedthat this capacity be 50% nuclear and 50% coal-fired. Initial 
utility reaction indicates the objective based on transmission costs is 
most important for such a large-scale analysis. (ERB) 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 46123, 46124, 47043 


46365 (AD-A—059127) Power distribution guidelines. Aldridge, 
T.R. (Naval Avionics Facility, Indianapolis, IN (USA)). Jul 1978. 
37p. NTIS PC A03/MF AO1. 

The establishment of quantitative guidelines for and the mod- 
eling of power distribution systems for SEM configured equipments 
is discussed. Math models of critical power distribution parameters 
and empirical line parameter formulae are given, with appendices 
providing the approriate derivations and references. Additional rec- 
ommended work is outlined. 


46366 (HCP/T5043—01) Energy analysis of the basic materials 
utilized in electric power transmission systems. (Little (Arthur D.), 
Inc., Cambridge, MA (USA)). 30 Apr 1979. Contract EC-77-C-01- 
5043. 359p. Dep. NTIS, PC A16/MF AO1. 

The energy content per mile of installed underground and 
overhead power transmission systems has been calculated for the 
following types of systems: self-contained oil-filled cables; HPOF 
pipe-type cables; extruded dielectric cables; compressed-gas-insulat- 
ed systems; overhead lines (ac and dc) and two proposed supercon- 
ducting systems (ac and dc). The system operating voltages analyzed 
included 138, 230, 345, 500, 765 and 1,200 kV for ac systems, but all 
systems were not analyzed at the higher voltages. The dc overhead 
lines operated at +-200, +-400, +-600 and +-800 kV. Total in- 
stalled energy content for these systems ranged from 4 x 10° to 1.2 x 
10"? Btu per mile. Installation energy requirements were generally 
10% or less of the inherent system energy content based on the 
materials used in each system. Most of the energy content in each 
system can be attributed to the metallic components; plastic and 
insulating oil also contribute significantly. The energy content of 36 
materials and basic products, in terms of Btu per ton, was calculated 
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as part of this study. Substitution of conductor materials (e.g., 
aluminum for copper) in cable systems resulted in changes in the 
total system energy content on the order of 15%. 


46367 (PB—286283) Transmission lines: environmental and 
public policy considerations. An introduction and annotated bibliogra- 
phy. Environmental monitoring and data acquisition group. Smith, 
T.W.; Jenkins, J.C.; Steinhart, J.S.; Briody, K.A.; Schoengold, D. 
(Wisconsin Univ., Madison (USA)). Jun 1977. 167p. 

This introduction and annotated bibliography are designed to 
help citizens and public officials participate more effectively in the 
decisionmaking process about transmission lines. The environmental 
impacts of transmission lines and measures to alleviate the impacts 
are described--including planning and routing procedures as well as 
designs and maintenance practices. The role of transmission in the 
entire electric power system and possible alternatives to transmis- 
sion--including conservation, local management, local generation--is 
also covered. A broad range of literature has been reviewed and 
summarized and recommended readings are provided for each topic. 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 46693 


46368 (EPRI-EL—702) Three-conductor compressed gas cable 
optimization. Final report. Cookson, A.H.; Cleale, C.S. (Westing- 
house Electric Corp., Westborough, MA (USA). CGIT Lab.). Feb 
1979. 145p. Dep. NTIS, PC A07/MF AO1. 

The research and development program is described for a 
three-conductor compressed gas-insulated transmission line (CGIT). 
This includes the design and optimization of the sheath, conductors, 
posts and conical support insulators, and compressed gas insulation 
system. Calculations were made of the transient short circuit forces 
on the conductors and insulators. Two prototypes were made of a 
new design of 362 kV three-conductor system of buried rating 2000 
A. The system was constructed by extruding the aluminum sheath in 
three segments, supporting the conductors on post insulators in each 
segment, and then welding the three segments together to form the 
completed CGIT section. The short circuit prototye passed 63 kA 
short circuit tests (0-G, 0-0, 20-G, 30) and there was good agreement 
between the measured and calculated forces. The high voltage 
prototype and trifurcation passed the high voltage design tests of 500 
kV rms, 1050 kV BIL and 825 kV switching impulse. Tests were 
made of the system at full rated current (2000 A), and the tempera- 
ture distribution on the conductor and sheath agreed with a new 
thermal analysis that was developed. A detailed cost breakdown and 
economic analysis is given of the three-conductor and isolated phase 
CGIT systems for voltage rating 145 kV through 800 kV, including 
the cost of installation and operation. The analysis indicates that the 
three-conductor CGIT systems have a lower effective installed cost 
(9 to 14%) than the isolated phase systems for buried installation, 
have lower losses of 12 to 36%, required a narrower trench and need 
only one third the number of field joints, resulting in a simpler, faster 
field installation. 


46369 (EPRI-EL—1007) Investigation of high-voltage particle- 
initiated breakdown in gas-insulated systems. Final report. Wootton, 
R.E. (Westinghouse Electric Corp., Pittsburgh, PA (USA). Re- 
search and Development Center). Mar 1979. Contract EX-76-C-01- 
2125. 176p. Dep. NTIS, PC A09/MF AO1. 

An experiment] and theoretical study of the processes in- 
volved in electrical breakdown in compressed gases, where the 
breakdown is initiated by conducting particles is described. A great 
deal of detailed quantitative data is presented relating to particle- 
initiated breakdown in large coaxial and uniform electrode systems 
at voltages of several hundred kV. One finding of interest involves 
the demonstration that there is a critical particle-to-electrode spacing 
at the instant of breakdown in SF¢ at gas pressures typically used in 
practical power transmission equipment. The variation of this critical 
spacing with SFes gas pressure has been determined and the results 
are reported. The statistical nature of particle-initiated breakdown 
has also been studied and the effects of the presence of multiple 
particles and of the duration of application of voltage reported. 
Further results given include data for different gases and gas mix- 
tures, particle sizes and materials, corona and wind effects, particle 
deformation, ac and impulse voltages, and other factors. 


46370 (PB—288733) Reliability and economic analysis of higher- 
order phase electrical power transmission systems. Final report, 1 
April 1974-31 March 1976. Venkata, S.S. (West Virginia Univ., 
Morgantown (USA). Dept. of Electrical Engineering). Sep 1977. 
90p. NTIS PC A0S/MF AO1. 

One of the foremost questions raised before adopting a new 
idea like the higher-order phase concept is how reliable and eco- 
nomical is it. This report deals precisely with this question as applied 
to six-phase transmission systems. The reliability assessment of six- 
phase lines was conducted in two different directions: system secu- 
rity analysis and stochastic reliability analysis. The economical as- 
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sessment of these lines was performed using the rate-of-return 
method. Based on the application of the analyses to 138-kV six-phase 
lines and by comparing the results relative to 138-kV and 240-kV 
three-phase dutioe ircuit lines it is indicated that the six-phase 
concept is feasible but further work is warranted to establish its 
technical feasibility. Since encouraging results were obtained, Alle- 
heny Power Service Corporation, Greensburg, Pennsylvania, 
fu nded a follow-up project in April 1976 to investigate the feasibility 
of converting some of their existing 138-kV three-phase double- 
circuit lines to six-phase lines to meet increased demand without 
acquiring new rights-of-way for the future. This concept in the 
future promises to become a viable alternative in transmission plan- 
ning. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


46371 (LA—7864-PR) LASL NbsGe conductor development. 
Eleventh quarterly progress report, January 1—March 31, 1979. 
Maley, M.P. (comp.). (Los Alamos Scientific Lab., NM (USA)). Jun 
1979. Contract W-7405-ENG-36. 13p. Dep. NTIS, PC A02/MF 
AOl. 

The eleventh quarterly progress report of the Los Alamos 
Scientific Laboratory program to develop NbsGe as a superconduc- 
tor with potential applications to superconducting power transmis- 
sion lines covers the January 1—March 31, 1979. This is the 
first report of Phase III, which has as its goal the fabrication and 
testing of a 1.0-m length of coaxial cable using NbsGe conductors. 
The technical program plan for meeting this goal is outlined. Modifi- 
cations and repairs on the long sample CVD apparatus were com- 
pleted and are described. Several tape sections coated in the appara- 
tus were tested and used to define optimum process variables for 
producing NbsGe with the best superconducting properties. Bend 
tests also were started to determine a minimum bending diameter for 
the tapes. 


46372 (LA-UR—79-226) Wave propagation in a de supercon- 
ducting cable. Part I: analysis. Chowdhuri, P.; Mahaffy, M. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 7p. (CONF-790713—1). Dep. NTIS, PC A02/MF AOl1. 

From 1979 IEEE summer power meeting; Vancouver, 
Canada (Jul 1979). 

A de superconducting cable design consisting of four concen- 
tric metallic cylinders, of which two carry the load current and two 
comprise the cryogenic enclosure was studied. When a transient 
voltage is impressed across such a cable, the major dielectric may 
not be fully stressed to its design value, and unwanted voltage 
stresses may develop across other parts of the cable. The surge- 
voltage propagation characteristics of a four-conductor dc supercon- 
ducting cable for a step-function input voltage was analyzed. This 
analysis, although mainly directed to superconducting cables, is also 
applicable to other multiconductor transmission lines. A companion 
paper discusses the parametric effects of the cable system in optimiz- 
ing the voltage distribution. 


46373 (LA-UR—79-1220(Rev.)) Superconducting Magnetic 
Energy Storage for electric power system dynamic stabilization. 
Turner, R.D. (Los Alamos Scientific Lab., NM (USA)). 1979. Con- 
tract W-7405-ENG-36. 6p. (CONF-790803—34). Dep. NTIS, PC 
A02/MF AOl. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A Superconducting Magnetic Energy Storage (SMES) 
system is being developed at the Los Alamos Scientific Laboratory 
(LASL) for a dynamic stabilizer to be installed in the Bonneville 
Power Administration (BPA) power system at Tacoma, Washington, 
by 1982. This unit will be an alternate stabilization method to the dc 
modulator now used to stabilize the 900 mile, ac intertie between 
BPA and Southern California. The generation control systems’ re- 
sponse to the constantly occurring, small-load and voltage changes 
can result in negatively damped, low-frequency power oscillations. 
The de modulator provides stabilization by fast load control of the 
High-Voltage dc (HVDC). The SMES unit consists of a 30-MJ 
solenoid, a 10-MW convertor, a liquid helium dewar, and auxiliary 
systems which operate independent of the HVDC system. The 
SMES dynamic stabilizer design is presented and status information 
is given about the superconducting coil, the converter, and other 
components of the SMES dynamic stabilizer. 
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REFER ALSO TO CITATION(S) 46054, 46825, 46948 


46374 (CONF-790404—) Proceedings of the third symposium on 
training of nuclear facility personnel. (Oak Ridge National Lab., TN 
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(USA)). Apr 1979. Contract W-7405-ENG-26. 487p. Dep. NTIS, PC 
A21/MF AOl. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 

Separate abstracts are included for each of the papers present- 
ed concerning training issues; staffing and training; construction and 
maintenance training; skills training; and simulator use. 


46375 (CONF-790404—, pp 1-8) View from the top. Parker, 
W.O. Jr. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


A manager's view is presented of current training issues in the 
commercial nuclear power industry along with discussion of their 
impact on day to day operations. Major issues include limited 
sources of trainable personnel, increasing regulations and the need 
for training program optimization. Comments on possible solutions 
are included. A discussion of the Duke Power Company approach to 
issues identified is included. 


46376 (CONF-790404—, pp 21-43) US Nuclear Regulatory 
Commission license examination results update, 1975—1978. Holman, 
J.J. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The results of examinations administered in the period 1975 
through 1978 are presented. The information is from 1,789 power 
reactor examinations and is presented on a percentage of pass versus 
fail and the reasons for denial. In addition, a comparison is made 
with the data from the previous periods. The results of a survey 
recently completed by the Operator Licensing Branch is also pre- 
sented. The question asked was, “For what various reasons do 
licensed individuals not renew their licenses”. The period covered 
was July 1, 1975 to September 30, 1978, and included 529 reactor 
operators and 351 senior reactor operators who let their licenses 
expire. The role of licensed operators in personnel errors committed 
at nuclear power plants is analyzed. The impact, or lack of it, the 
operator requalification programs have had on the error rates is also 
discussed 


46377 (CONF-790404—, 
erator selection procedures. 
1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


p 44-53) Developing control room op- 
hardt, M.J.; Bownas, D.A. Apr 


PDRI is performing a two-year study to identify the tasks 
performed and attributes required in electric power generating plant 
operating jobs, and focusing on the control room operator position. 
Approximately 65 investor-owned utilities are participating in the 
study. 


46378 (CONF-790404—, pp 54-63) Strategies for organizing 
training: centralized or decentralized. Kanous, L.E. (Detroit Edison 
Co., MI). Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


STudies were conducted in the Detroit Edison Company for 
the purpose of determining effectiveness of training. A systems 
approach from the corporate perspective was found to be needed 
and worthwhile. At the conclusion of these studies a decision was 
made to move in the direction of a centralized vs decentralized 
organizational strategy for training. 


46379 (CONF-790404—, pp 64-70) Nice to know information 
that has become need to know. Robb, D.B. (Battelle Pacific North- 
west Labs., Richland, WA). Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


For years trainers have been asked to concern themselves 
only with the information needed to perform a job and do it within 
safety requirements. In the radiation field, emphasis has also been 
placed on practical, need-to-know information. This must change. 
Due to recent adverse publicity about radiation, workers need more 
facts to overcome uncertainty or even fear of radiation. They need 
facts, not just to do the work safely, but to feel safe when they do 
the job correctly. For the last year and a half, the people in one 
department at Pacific Northwest Laboratory were given consider- 
ably more information about radiation than other departments nor- 
mally receive. This department consists of over 200 craft services 
people who frequently work in radiation zones. So far, the extra 
training has shown a decrease in their fear of radiation and their 
morale is higher. 
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46380 (CONF-790404—, pp 71-81) Staffing a training organiza- 
tion in a single unit nuclear plant. Mau, J.M. (Sacramento Municipal 
Utility District, CA). Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


Increased emphasis with total plant personnel training must 
be considered to provide well-trained technicians, maintenance per- 
sonnel, engineers, and clerical support in addition to plant operators. 
This emphasis and management's commitment to meet these objec- 
tives with limited resources and personnel from a single unit nuclear 
facility are discussed. Items of interest that are not unique, but 
should be shared by all are: brief history of Rancho Seco’s training 
organization; training philosophy; training staff;use of contract per- 
sonnel in training area past and present; training problems; and 
training objectives. 


46381 (CONF-790404—, pp 82-88) Eight is not enough. Harris, 
J.H. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


Staffing of training department for a large nuclear facility 
may be approached in three distinct steps: work load; manpower; 
and justification. A combination of these steps provide a global 
approach to meeting the training department objectives and in turn a 
road map for development of specific objectives, commitments nec- 
essary to meet those objectives and sound advice in determining staff 
size. Successful training is expensive, unsuccessful training is even 
more expensive. 


46382 (CONF-790404—, pp 99-104) Development and benefits 
of regional training associations. Gilbert, C.L.; Morris, R.L. Apr 
1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The first regional nuclear training association was formed in 
January of 1976. The organization, called the New England Nuclear 
Training Association, was formed in affiliation with the New Eng- 
land/Nuclear Superintendents Association. The benefits of such an 
organization include improved communications and the opportunity 
to confer regularly on related technical and administrative problems 
common to all training people. Specific items presented include 
reports on Fire Training Programs research, changes to license 
requal programs and group meetings with guests from NRC. 


46383 (CONF-790404—, pp 105-120) Ontario Hydro’s nuclear 
training program. Howey, G.R. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


An account is given of the nuclear training program for the 
development of the staff needed to operate Ontario Hydro’s nuclear 
facilities. Five general categories of personnel are being developed: 
supervisors; operators; control technicians; mechanical maintainers; 
and technicians. 


46384 (CONF-790404—, pp 121-136) Research reactor training: 
effective; educational; economical. Wilson, W.E. (Washington State 
Univ., Pullman); Graham, R.L. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


Low-power research and test reactors have been used exten- 
sively to provide inexperienced operators their initial hands-on reac- 
tor startup experience. Utilities typically have a choice of several 
facilities from which to select a Research Reactor Training (RRT) 
Program. The programs offered may vary from a two-day, ten- 
startup abbreviated course to a comprehensive and intensive scope 
of practical and theoretical training lasting several weeks. The six- 
day RRT Program conducted for the Washington Public Power 
Supply System by Washington State University is described. 


46385 (CONF-790404—, pp 185-204) Architect/engineer train- 
ing for nuclear power plants. Hickman, H.D. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The many facets of training available to Architect/Engineer 
(A/E) personnel of the Stone and Webster Engineering Corporation 
involved in nuclear power plant site activities during the construc- 
tion and startup phase are described. 


46386 (CONF-790404—, pp 205-218) Experience with personnel 
training: a constructors view. Eck, A.A. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 
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Training requirements for qualification and certification pur- 
poses are clearly defined. These requirements are outlined in custom- 
er approved procedures relative to the discipline involved. A major 
concern of the training organization at the beginning of the construc- 
tion phase of a nuclear facility is the need to orm a oo py of 
accessment, comparing the availability of qualified personnel vs the 
scope of work to be performed. Training may be administered in 
various formats such as on-the-job training, class-room-training, sem- 
inars, lectures, and workshop sessions. The key to continued success 
in the construction phase of sophisticated fossil and nuclear fueled 
power plants is in having highly trained and qualified individuals 
maintaining the technical skills required for successful performance 
of their daily activities. 


46387 (CONF-790404—, pp 219-229) Training of nuclear power 
plant engineers for initial testing activities. Harrington, A.D. Apr 
1979. 


From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The training of nuclear power plant nonlicensed personnel 
has clearly become a necessity and not a luxury. Proposed Regula- 
tory Guide 1.8 Draft No. 1 (Rev. 2) is proposing for the first time the 
establishment of a minimum training requirement for engineers 
acting in an initial test coordination function. This expansion into an 
heretofore relatively unregulated training realm recognizes the tech- 
nological sophistication which the job entails and the seeming lack 
of attention which it has received in the past. Total reliance in on- 
the-job training in any area is rapidly becoming a thing of the past. 
In the area of initial-test engineer training, formal instruction is 
surely an investment which will bring returns not only economically 
but also in increased safety and proficiency. 


46388 (CONF-790404—, pp 248-256) Effective mechanic train- 
ing. Burdge, R.E. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The need for the training of mechanics is discussed, and the 
increased interest within the utility industry of placing a similar 
importance on this training as it has traditionally placed on operator 
training, is expressed. Effective approaches and techniques are de- 
scribed. Fundamental mechanical maintenance concepts and their 
practical application are discussed, including the use of supporting 
video programs. The importance of follow-up practical shop exer- 
cise which reinforces classroom instruction is stressed, drawing from 
practical utility experience. Utilizing success in training as a measure 
of eligibility for advancement is discussed as well as the interface 
between training and the company bargaining unit. 


46389 (CONF-790404—, pp 311-317) On-site training for nucle- 
ar power plant instrument maintenance. Davis, L.E. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


To develop an effective training program for nuclear power 
plant instrument maintenance technicians is a challenging and re- 
warding endeavor. The culmination of the efforts of many individ- 
uals, including management, union, and vendors, to fabricate this 
necessary type of technical training for the sixteen Commonwealth 
Edison generating plants is described. The development stages and 
the three phases of the on-site training program are discussed as well 
as the observed results of this training effort. 


46390 (CONF-790404—, pp 338-349) Nuclear security guard 
training. Moul, D.A. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


In the period from 1975 through 1977 significant attention 
was drawn to inadequacies in the effective utilization of security 
force personnel for licensees transporting special nuclear material, 
using and possessing such material, and operating commercial reac- 
tors. The culmination of studies commissioned by ERDA and the 
NRC was the publication of a security force upgrade rule which was 
published on August 23, 1978. The rule requires more stringent 
selection, qualification, and training than that which had been in 
effect under previous regulatory guidance. Extensive literature and 
the use of NRC sponsored workshops are implementation tools that 
are available to assist licensees in implementing the complicated 
program that has job analysis as its basis. Detailed training and 
qualification plans are required under the rule. Performance oriented 
testing is the focal point of the program, which it is hoped will 
assure that security personnel can perform their assigned tasks. 


46391 (CONF-790404—, pp 350-357) Individualized study health 
physics training modules. Carey, W.E.; Evans, A.D.; Campbell, T.O. 
Apr 1979. 
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From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The strength of individualized study modules is that the 
quicker student can move more rapidly while the slower student 
may continue to review the material, take self-checking tests, and 
obtain guidance from an instructor until mastery is achieved. At the 
present time five health physics, individualized study modules are 
nearing completion. The titles of these modules are: The Nature of 
Radiation and Its Interaction with Matter; Detection of Radiation 
and Assay of Radioactivity; Biological Effects of Radiation; Physical 
Safeguards; and Waste Disposal and Decontamination. Each module 
consists of a slide and audio tape synchronized program which is 
accompanied by student directions, objectives, a self quiz and a test. 


46392 (CONF-790404—, pp 358-367) Training the professional 
health physicist. Kent, C. (Oak Ridge Associated Universities, TN). 
Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


For nineteen years, Oak Ridge Associated Universities, a 
prime contractor for the Department of Energy, has conducted 
health physics training courses for both the government and the 
private nuclear industry. The courses are designed to provide par- 
ticipants with hands-on, practical experience which is directly appli- 
cable to their particular radiation protection prcblems. The program 
of intensive laboratory-oriented courses are taught at the graduate 
level and stress the theoretical as well as the practical aspects of 
radiation protection. Since the first course in 1960, 427 employees of 
state and federal agencies, universities, medical institutions, nuclear 
power companies, and other industries have attended these pro- 
grams. These courses are primarily taught by the staff of four 
certified health physicists. The specializations of other ORAU staff 
members participating in the programs include radiochemistry, radi- 
ation biology, physics, and environmental assessment. 


46393 (CONF-790404—, pp 368-384) Simulator overview. 
Eckard, J.D. Jr. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The development of powerplant operator training simulators 
is traced by reviewing trends and innovations that have appeared in 
operational devices. Emphasis is on full-scope, real-time simulators 
which offer a control room environment nearly indistinguishable 
from that of some specific plant. Problems that have arisen in the 
development are highlighted. Characteristics of future operator 
training simulators are suggested. 


46394 (CONF-790404—, pp 385-398) Simulator utilization for 
company-wide training. Deist, B.W. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The use of simulators by the Power Authority of the State of 
New York is described. The Authority's training philosophy regard- 
ing the application of simulators for training purposes is outlined. An 
insight into the way the simulators can become a functional part of 
an overall training program is provided. Descriptions of various 
programs either developed or being considered by the Authority for 
training purposes are included. The emphasis is in the uses of 
simulators, development of programs, program implementation, and 
problem areas in simulator training. 


46395 (CONF-790404—, pp 439-444) Innovations in manage- 
ment and engineering techniques for power plant simulator develop- 
ment. Hay, I.; LaGaipa, J.; Wassberg, R. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The management and engineering of power plant simulator 
development have manifested vital trends which are characterized 
by progressive application of automation, systematization, and cen- 
tralization. Some of the more significant specific developments 
which have caused power plant simulators to evolve into constantly 
more useful and efficient tools for operator training are described. 


46396 (CONF-790404—, pp 445-471) Performance measurement 
system for training simulators, Praskievicz, J.C.; Kozinsky, E.J. Apr 
1979. 


From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


In May 1976, EPRI initiated a research project, RP769, 
"Performance Measurement System for Training Simulators,” to 
design, install, and test run on the Browns Ferry Nuclear Power 
Plant training simulator, a system capable of automatic recording of 
statistical information on operator action and plant response. Four 
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exercises were developed in the initial 15 month phase: reactor 
criticality, plant startup, scram from high power, and main steam 
isolation valve closure. Key variables and actions suitable for moni- 
toring by the training simulator computer were identified and pro- 
grammed for operator actions that the computer could not monitor, 
checklists were prepared in a format that minimized the subjectivity 
of the instructor’s evaluation. Since that time, the programs have 
been refined significantly. 


46397 (CONF-790404—, pp 472-490) Advanced control room: a 
new operator-plant interface, a new simulation challenge. Wanner, 
G.H. Apr 1979. 

rom 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


Power plant equipment suppliers are currently offering a new 
type of control room wherein computer generated color graphic 
displays replace much of the hardwired panel instrumentation. A 
Sdleoree simulator is ideal for training control room operators in 
the proper utilization of this new form of operator-plant interface. 
The advanced control room concept and associated simulation ap- 
proach developed and successfully applied by The Singer Company 
through its Link Division are discussed. Advanced control room 
simulation capabilities, including output only and conversational 
color video formats, format generation, plant monitoring, plant 
performance calculations, and display system malfunctions are pre- 
sented. 


46398 (CONF-790489—1) Training of nuclear power profession- 
als in international courses. Kanter, M.A. (Argonne National Lab., 
IL (USA)). 1979. Contract W-31-109-ENG-38. 1l1p. Dep. NTIS, PC 
A02/MF AOl1. 

From International symposium on manpower requirements 
and development for nuclear power programs; Saclay, France (2 
Apr 1979) 

Argonne National Laboratory has presented nine internation- 
al courses in the IAEA Nuclear Power Training Program. Five have 
been overview courses fifteen weeks in length and four have been 
specialized courses ranging from five to nine weeks. A total of 286 
participants from 38 countries have been traned in these courses. The 
Argonne courses comprise approximately 40% of the Agency's 
program, which is also carried out in France, Spain, and the Federal 
Republic of Germany. The two types of overview courses, one 
covering the planning phase of a project and the other the construc- 
tion and operation phase, surveyed all aspects of nuclear power 
programs—economic, managerial, regulatory, and technical. Experi- 
ence has shown that the majority of the participants in those courses 
had concentrated interest in specialized areas. Specialized courses 
have now been offered on five specific subjects. Based on past 
course evaluations by our staff, 37% of those trained were judged 
capable of making significant contribution to their country’s nuclear 
program, 44% were judged potentially capable of such contribu- 
tions, 17% were capable of only limited contribution, and 2% were 
inappropriately selected. Participation in international training has 
been very useful because of the exposure to working experts and 
because of the interaction between participants from the different 
developing countries. It is clear that such courses of moderate length 
sometimes attract senior management personnel, but in general can 
best be directed to responsible staff at middle management levels. 
More junior staff would be more effectively trained at the national 
level. Preliminary results of a Center survey of those participants 
who were trained two years ago have confirmed these conclusions. 


46399 (DOE/TIC—10119) Nuclear power program information 
and data. UPDATE, March—April 1979. (Department of Energy, 
Washington, DC (USA). Div. of Nuclear Power Development). 
1979. 53p. Dep. NTIS, PC A04/MF AO1. 

PDATE is published every two months by the Division of 
Nuclear Power Development to provide a quick reference source on 
the current status of nuclear power plant construction and operation 
in the United States, and for information on the economics, fuel 
requirements and performance of nuclear generating units. Similar 
information is included on other means of electric generation as they 
relate to nuclear power. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 46576, 46625, 46628, 46636, 
46650, 46656, 46657, 46658, 46660, 46661, 46663, 46664, 46666, 
46673, 46677, 46678, 46680, 46684, 46689, 46968 


46400 (AERE-R—9275) Effects of gas composition and pressure 
on the thermal conductance of UO.—Zircaloy interfaces under irra- 
diation. Ainscough, J.B.; Hobbs, W.R. (UKAEA, Springfields. Nu- 
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clear Power Development Labs; UKAEA, Harwell. Atomic 
Energy Research Establishment). 1978. 21p. (CONF-781196—1; 
IAEA-SM—223/13). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


From IAEA international symposium on water reactor fuel 
element fabrication with special emphasis on its effect of fuel per- 
formance; Prague, Czechoslovakia (6 Nov 1978). 

Work performed under United States—UKAEA Fast Reac- 
tor Exchange Program. 

Three parameters which directly influence the performance 
of Zircaloy clad UO: fuel pins are the initial fuel/clad gap, the filling 
gas composition, and the pressure. The calculation of the tempera- 
ture drop across the fuel/clad interface requires accurate knowledge 
of these parameters which are directly influenced by the details of 
the fabrication processes involved. The formulae used in many fuel 
pin performance codes are derived from laboratory experiments 
carried out under idealized conditions. However a number of signifi- 
cant deviations from the laboratory results have been reported, 
either from in-reactor measurements made on simply instrumented 
pins or from the results of post-irradiation examination. In view of 
the significance of these differences it was decided to perform a 
series of irradiation experiments with highly instrumented fuel pins 
at linear ratings approaching those used in power reactor fuel pins. 
The first of these experiments has recently completed a 5 cycle (120 
day) irradiation. The analysis of the results of this first experiment is 
summarized. 


46401 (CONF-790404—, pp 257-277) BWR Services mainte- 
nance training program. Cox, J.H.; Chittenden, W.F. (General Elec- 
tric Co., San Jose, CA). Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


BWR Services has implemented a five-phase program to 
increase plant availability and capacity factor in operating BWR’s. 
One phase of this program is establishing a maintenance training 
program on NSSS equipment; the scope encompasses maintenance 
on both mechanical equipment and electrical control and instrumen- 
tation equipment. The program utilizes actual product line equip- 
ment for practical Hands-on training. A total of 23 formal courses 
will be in place by the end of 1979. The General Electric Company 
is making a multimillion dollar investment in facilities to support this 
training. These facilities are described. 


46402 (CONF-790441—5) Fuel relocation as deduced from the 
gas flow resistance and — behavior of Halden Assembly IFA- 
430. Dagbjartsson, S.J.; Appelhans, T.D.; Quapp, W.J. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). 1979. Contract EY-76- 
C-07-1570. 9p. Dep. NTIS, PC A02/MF AOl. 

From AN topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

The relationship of axial gas flow and fuel temperature mea- 
surements to fuel cracking and relocation occurring during the first 
month of irradiation of light water reactor fuel rods is discussed. 
Two types of fuel rod axial gas flow tests were used to determine the 
effective hydraulic diameter and its change during the ramping 
operations. Fuel centerline and off-center measurements are com- 
pared with the results of the gas flow analysis and pretest FRAP 
calculations. 


46403 (CONF-790441—7) Iodine stress-corrosion cracking in ir- 
radiated Zircaloy cladding. Mattas, R.F.; Yaggee, F.L.; Neimark, 
L.A. (Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 15p. Dep. NTIS, PC A02/MF AO1. 

From ‘ANS. topical meeting on light water reactor fuel per- 
formance; Portland, OR, USA (29 Apr 1979). 

Irradiated Zircaloy cladding specimens, which had experi- 
enced fluences from 0.1 to 6 x 107! n/cm? (E>0.1 MeV), were gas- 
pressure tested in an iodine environment to investigate their stress- 
corrosion cracking (SCC) susceptibility. The test temperatures and 
hoop stresses ranged from 320 to 360°C and 150 to 500 MPa, 
respectively. The results indicate that irradiation, in general, in- 
creases the susceptibility of Zircaloy to iodine SCC. For specimens 
that experienced fluences >2 x 107! n/cm? (E>0.1 MeV), the 24-h 
failure stress was 177+-18 MPa, regardless of the preirradiation 
metallurgical condition. An analytical model for iodine SCC has 
been developed which agrees reasonably well with the test results. 


46404 (CONF-790503—6) Dynamic surface-pressure instrumen- 
tation for rods in parallel flow. Mulcahy, T.M.; Lawrence, W. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 32p. Dep. NTIS, PC A03/MF AO1. 

From Spring meeting of society for experimental stress analy- 
sis; San Francisco, CA, USA (20 May 1979). 

Methods employed and experience gained in measuring 
random fluid boundary layer pressures on the surface of a small 
diameter cylindrical rod subject to dense, nonhomogeneous, turbu- 
lent, parallel flow in a relatively noise-contaminated flow loop are 
described. Emphasis is placed on identification of instrumentation 
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problems; description of transducer construction, mounting, and 
waterproofing; and the pretest calibration required to achieve instru- 
mentation capable of reliable data acquisition. 


46405 (CONF-790519—6) Numerical calculation of the global 
and local components of the neutron noise field in BWR’s. Difilippo, 
F.C.; Otaduy, P.J. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From European nuclear conference; Hamburg, F.R. Ger- 
many (6 May 1979). 

The calculation of the local and global components of the 
neutron noise field is illustrated. Agreement with experimental re- 
sults is excellent above 6 He frequency. The discrepancy at lower 
frequencies indicates the inadequacy of the point kinetics model to 
describe the global component of the neutron noise in large BWRs. 


46406 (CONF-790808—5) Comparisons of light water reactor 
pellet transient thermal response with FRAP-T4 predictions during 
reactor shutdown events under normal cooling conditions. Peeler, 
G.B.; Coleman, D.R. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1979. Contract EY-76-C-07-1570. 15p. Dep. NTIS, PC 
A02/MF AOl1. 

From 18. ASME national heat transfer conference; San 
Diego, CA, USA (Aug 1979). 

Thermal response calculations performed with the transient 
fuel rod analysis program, FRAP-T4, are independently evaluated. 
FRAP-T4 predictions of fuel centerline initial temperature, thermal 
decay constant, and equilibrium temperature are compared with fuel 
pellet temperature data taken during reactor shutdown events. The 
contributions of fuel pellet effective conductivity and stored energy 
to the error in calculated thermal conditions is discussed. Conclu- 
sions are reached regarding existing model capabilities and further 
model development requirements. 


46407 (EMD—79-15) Nuclear reactor options to reduce the risk 
of proliferation and to succeed current light water reactor technology. 
Comptroller General's report to the Congress. (General Accounting 
Office, Washington, DC (USA)). 23 May 1979. 54p. U.S. General 
Accounting Office, 441 G Street, N.W., Washington, DC. 

In response to a request from the Vice Chairman of the Joint 
Economic Committee and widespread interest by other Members of 
the Congress, GAO compared a number of alternative reactor 
technologies, a number of modifications to the reprocessing technol- 
ogy, and the thorium fuel cycle. GAO found that there is no 
proliferation-proof reactor technology, nor is there any technology 
which is clearly superior when compared in terms of resource 
utilization, licensability, environmental acceptability, cost, commer- 
cialization schedule, proliferation resistance, safeguardability, and 
economics. Therefore, GAO believes that Congress should not pre- 
clude the liquid metal fast breeder reactor option, at least at this 
time. 


46408 (EPRI-NP—522) Survey of corrosion product generation, 
transport, and deposition in light water nuclear reactors. Final report. 
Berry, W.E.; Diegle, R.B. (Battelle Columbus Labs., OH (USA)). 
Mar 1979. 274p. Dep. NTIS, PC A12/MF AO1. 

Areas discussed include metal and oxide solubilities, particle 
movement, corrosion mechanisms, corrosion kinetics, corrosion 
product release from corroding surfaces and from deposits, corro- 
sion product transport, corrosion product deposition, mechanisms, 
characteristics, and rates, and means to reduce radioactivity trans- 
port. Recommendations are made for research that is needed to 
minimize radioactivity transport such as continued monitoring of 
primary coolants in operating reactors; development of low-cobalt 
and hard facing materials; improved high-temperature fuel flow 
filtration; development of ion exchange resins with resistance to 
high-temperature water; additional solubility studies, in particular for 
nickel ferrite spinels and in oxygenated water; effects of precondi- 
tioning the primary system; chemistry of water at high temperatures; 
determination of zeta potentials for the various oxides under reactor 
conditions; and determination of whether hydrogen peroxide addi- 
tions are beneficial in reducing radioactivity levels during PWR shut 
down conditions. 


46409 (EPRI-NP—1017) SAI/EPRI Albedo Information Li- 
brary. Simmons, G.L. (Science Applications, Inc., La Jolla, CA 
(USA)). Mar 1979. 56p. Dep. NTIS, PC A04/MF AO1. 

The SAI/EPRI Albedo Information Library (SAIL) is de- 
scribed. This description included the techniques used to develop the 
data and comparisons with albedo data. Albedo data are presented 
for Type 04 Concrete and Low Carbon Steel, the most common 
materials encountered in radiation streaming analysis. Applications 
of the SAIL data are presented and compared with experimental 
results. 


46410 (EPRI-NP—1081) Refueling outage water clarity im- 
provement study. Final report. Bour, D.P.; Langston, D.S.; Lechnick, 
W.; Riddle, J.M. (NUS Corp., Pittsburgh, PA (USA). Cyrus William 
Rice Div.). May 1979. 147p. Dep. NTIS, PC A07/MF AO1. 
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Refueling operations can be completed in a timely manner 
only when water in the refueling cavity is free of large quantities of 
suspended material which impair visibility of the underwater compo- 
nents and fuel assemblies. This study evaluates the causes and 
recommends potential solutions to problems with refueling water 
turbidity. The basic cause of turbid refueling water is crud release 
from the core and other primary system components. Crud release 
may occur during flooding operations or during fuel movement. 
Operational practices which have been used by plants to reduce 
refueling water turbidity are discussed. BWR and PWR plant refuel- 
ing water systems, improved chemistry controls, new treatment 
equipment, and plant modifications are also evaluated. 


46411 (GEAP—23773-2) Demonstration of fuel resistant to 
pellet-cladding interaction. Phase I. Final report. Rosenbaum, H.S. 
{comp.). (General Electric Co., San Jose, CA (USA). Nuclear 
Energy Engineering Div.). Mar 1979. Contract EN-77-C-02-4473. 
115p. Dep. NTIS, PC A06/MF AO1. 

This program has as its ultimate objective the demonstration 
of an advanced fuel design that is resistant to the failure mechanism 
known as fuel pellet-cladding interaction (PCI). Two fuel concepts 
are being developed for possible demonstration within this program: 
(a) Cu-barrier fuel, and (b) Zr-liner fuel. These advanced fuels 
(known collectively as barrier fuels) have special fuel cladding 
designed to protect the Zircaloy cladding tube from the harmful 
effects of localized stress, and reactive fission products during reac- 
tor service. This is the final report for PHASE 1 of this program. 
Support tests have shown that the barrier fuel resists PCI far better 
than does the conventional Zircaloy-clad fuel. Power ramp tests thus 
far have shown good PCI resistance for Cu-barrier fuel at burnup > 
12 MWd/kg-U and for Zr-liner fuel > 16 MWd/kg-U. The program 
calls for continued testing to still higher burnup levels in PHASE 2. 


46412 (NUREG/CR—0551) LWR pressure vessel irradiation 
surveillance dosimetry. Quarterly progress report, July—September 
1978, Guthrie, G.L.; McElroy, W.N.; Lippincott, E.P.; Gold, R. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Dec 1978. Contract EY-76-C-14-2170. 231p. (HEDL-TME—78-8). 
Dep. NTIS, PC All/MF AO1. 

Program objectives and progress to date by the national 
laboratories in LWR pressure vessel irradiation surveillance dosi- 
metry are summarized. Participants in the program include: Rock- 
well International, Hanford Engineering Development Laboratory, 


National Bureau of Standards, and Oak Ridge National Laboratory. 


46413 (NUREG/CR—0664) Analytical techniques for stress 
analysis of the nuclear steam-supply system: a bibliography. Heddle- 
son, F.A. (Oak Ridge National Lab., TN (USA)). 9 Apr 1979. 
Contract W-7405-ENG-26. 230p. (ORNL/NUREG/NSIC—157). 
Dep. NTIS, PC All/MF AOl1. 

The 586 abstracts are presented from the Nuclear Safety 
Information Center (NSIC) computer file dated 1975 through 1978 
covering analytical techniques used for stress analysis of the nuclear 
steam supply system of nuclear power plants - including the determi- 
nation of design load of structures, systems, and components. The 
abstracts are listed in reverse chronological order, with all abstracts 
relating to licensing materials in a separate group. Keyword, author, 
and permuted-title indexes are included for the convenience of the 
user. 


46414 (NUREG/CR—0668) Evaluation of potential chemical/ 
mechanical degradation processes affecting fuel and structural materi- 
als under long-term water storage. Zima, G.E. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). May 1979. Contract EY- 
76-Y-06-1830. 46p. (PNL—2379). Dep. NTIS, PC A03/MF AOI1. 

A brief review is given of the potential as-received and pool 
factors which could conceivably affect the pool storage history of 
spent LWR fuel and the principal pool structural materials. Consid- 
ering these factors and the experience with spent fuel storage to- 
date, it is submitted that nominal LWR fuel (fuel with no history of 
fission product release) should have an indefinite pool storage life. 
Furthermore, there has been no unambiguous evidence that LWR 
fuel with some history of clad penetration would be progressively 
degraded by extended pool storage beyond the capacity of nominal 
handling techniques for suspect fuel and the pool clean-up systems. 
A review is made of spent fuel leaching under the storage pool 
environment. A simple leaching significance index is proposed 
which, in addition to the leaching characteristics of selected radionu- 
clides, is also sensitive to two important pool cleanup system param- 
eters, namely the decontamination factor and the turn-around rate. 
Using recent spent fuel leaching data, indices are calculated for 
several radionuclides of interest and they indicate that, under quite 
conservative assumptions, leaching should pose no problem to the 
ISFSI system. 


46415 (NUREG/CR—0793) Buckling criteria and application of 
criteria to design of steel containment shell. Seide, P.; Weingarten, V.; 
Masri, S. (International Structural Engineers, Glendale, CA (USA)). 
Mar 1979. 109p. Dep. NTIS, PC A06/MF AO1. 
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The results of an investigation into the types of loads encoun- 
tered by a containment structure and the currently used methods of 
analyzing stress and buckling are summarized. The critical loading 
cases used in the design of the containment vessel are discussed. 
Analysis techniques used to determine the stresses in the contain- 
ment vessel once the loading conditions are known are described. 
The capabilities of a number of general-purpose finite element and 
finite difference computer programs are summarized. Recommenda- 
tions are made for the use of these programs to determine the stress 
intensities in the shell containment vessel. Analysis techniques for 
determining buckling loads of containment vessels are reviewed. 
Available theoretical and experimental data on the static and dynam- 
ic stability of cylindrical and spherical shells under nonuniform and 
localized loads, including the effects of penetrations, are summa- 
rized. Tentative recommendations for buckling analysis are offered. 


46416 (NUREG/CR—0848) Summary and bibliography of oper- 
ating experience with valves in light-water-reactor nuclear power 
plants for the period 1965—1978. Scott, R.L.; Gallaher, R.B. (Oak 
Ridge National Lab., TN (USA)). 6 Jun 1979. Contract W-7405- 
ENG-26. 18p. (ORNL/NUREG/NSIC—171). PC E03/MF E03. 

Operating experience with valves in light-water-reactor nu- 
clear power plants is summarized for the period 1965 to 1978. Tables 
are presented for both boiling-water reactors (BWRs) and pressur- 
ized-water reactors (PWRs) iving the causes of valve failures, time 
of occurrence, systems involved, and the equipment in which the 
valve failures occurred. Also included is a bibliography (on micro- 
fiche) that contains 100-word abstracts of all reports on safety- 
related events submitted to the U.S. Nuclear Regulatory Commis- 
sion involving valve failures in light-water reactors (LWRs) for the 
period reviewed. Abstracts of reports reflecting operating experi- 
ence other than failures are also included. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 46400, 46402, 46403, 46404, 
46406, 46407, 46408, 46409, 46410, 46411, 46412, 46413, 46414, 
46415, 46416, 46574, 46622, 46625, 46629, 46630, 46632, 46633, 
46637, 46638, 46644, 46650, 46656, 46657, 46658, 46659, 46660, 
46661, 46663, 46664, 46666, 46669, 46673, 46675, 46677, 46678, 46968 


46417 (BAW—1520) Oconee 1, cycle 5 design report. Coleman, 
T.A. (ed.). (Duke Power Co., Charlotte, NC (USA); Babcock and 
Wilcox Co., Lynchburg, VA (USA). Nuclear Power Generation 
Div.). May 1979. Contract ET-78-C-02-4711. 27p. Dep. NTIS, PC 
A03/MF AO1. 

The Oconee 1, cycle 5 fuel cycle was designed to irradiate 
five fuel assemblies to a burnup of approximately 40,000 MWd/mtU. 
The fuel cycle desi —— was performed using standard Babcock and 
Wilcox calculational techniques for nuclear fuel cycles. All applica- 
ble design criteria were satisfied. Valuable experimental data on the 
performance characteristics of high-burnup fuel assemblies will be 
obtained from these assemblies in subsequent post-irradiation exami- 
nations. 


46418 (CONF-790404—, pp 89-98) Training: a four factor for- 
mula, Fleming, S.T. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


Connecticut Yankee is one of the oldest large nuclear power 
stations in the United States. Training has always contributed to the 
success of the plant. The present training department is playing a 
major role in maintaining the excellent operating record. The evolu- 
tion is described that has led to the present training department, and 
four factors responsible for the success are outlined. 


46419 (CONF-790404—, pp 137-144) Multi-image screening 
technique applied to a general orientation training program. Hajek, 
B.K. (Ohio State Univ., Columbus); Campbell, T.O.; Evans, A.D.; 
Hickey, J.M. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


A general orientation and training program is a prerequisite 
for personnel to have unescorted access to various site locations at a 
nuclear power plant. A new general orientation and training pro- 
gram is being developed for the Toledo Edison Company to be used 
at the Davis-Besse Nuclear Power Station. The program is presented 
in a multi-image and stereo sound format that has the unique 
capability to present the magnitude and scale of the plant, to arouse 
and maintain the interest of the viewer, and to instill in him a feeling 
of importance and pride about his job. Satisfactory completion of the 
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program by individuals is assessed and certified by a machine scored 
test that is administered as an integral part of the presentation. 


46420 (CONF-790404—, pp 171-184) Argonaut type reactor for 
the best possible Phase Ia training of nuclear plant operators. Weaver, 
J.D.; — C.E. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The Argonaut type reactor is an excellent training tool for the 
training of Electric Utility Nuclear Plant Operators. The training 
advantages of this type of reactor can best be seen by comparing its 
design characteristics to a typical large pressurized water reactor 
and other research/training reactors not necessary for reactor opera- 
tor training are explained. Some minor modifications of the Argo- 
naut at UCLA would prove valuable and are under consideration. A 
complete one week Phase Ia training program proposal has been 
made by UCLA to selected utilities and a summary of this program 
is presented. 


46421 (CONF-790404—, pp 230-235) Training of personnel for 
the Steam Generator Project: Surry, Virginia. Robertson, S.K. Apr 
1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


When the Virginia Electric and Power Company (Vepco) 
arrived at their decision to replace the nuclear steam generators in 
Surry Units 1 and 2, they also decided to try a new approach to 
personnel training. In order to quickly and efficiently accomplish 
their first major nuclear plant outage without unnecessary personnel 
radiation exposure, they determined that an effective and efficient 
training program must be instituted. Vepco chose to allow training 
to be a major part in the development of the overall outage program, 
permitting it to lead rather than follow. The underlying criteria for 
this unique training approach as well as its actual development and 
implementation is discussed. 


46422 (CONF-790404—, pp 278-310) NSS vendor training and 
certification of field service personnel. Spangler, W.H. (Babcock and 
Wilcox Co., Lynchburg, VA). Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


As a vendor supplying field service personnel who assist in 
plant startup, maintenance and operation of Nuclear Steam Supply 
Systems, B and W has developed programs which meet the applica- 
ble requirements to train and document the capability and perform- 
ance of those persons subject to field assignments. Field Service 
personnel have various duties and responsibilities depending upon 
their particular assignment. The overall objectives of the training 
and certification programs is to provide a broad base of capable, 
competent service personnel who support both startup and operating 
plants. Training and certification programs are arranged to relate 
directly to duties and responsibilities of the assigned tasks. Some 
typical general duties of a field service engineer are shown. Training 
and certification procedures are described. 


46423 (CONF-790404—, pp 318-327) Instrument and control 
technician training for the Davis-Besse Nuclear Power Station. Bailey, 
R.W. (Ohio State Univ., Columbus); Hajek, B.K.; Hickey, J.M. Apr 
1979. 


From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


A program is described that is designed to provide electronics 
training to the Instrument and Control Technicians (I and C) at the 
Davis-Besse Nuclear Power Station (DBNPS). This program will 
become the electronics curriculum of a 4.5 year apprentice program. 
The program development followed two distinct phases. Phase One 
was devoted to developing an outline for the course based on the 
need for specific instruction. Phase Two consists of developing and 
producing the modules defined in Phase One. 


46424 (CONF-790404—, pp 328-336) Course in fire protection 
training for nuclear power plant personnel. Walker, K.L.; Bates, E.F.; 
Randall, J.D. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


Proposed Regulatory Guide 1.120, entitled “Fire Protection 
Guidelines for Nuclear Power Plants,” provides detailed require- 
ments for the overall fire protection programs at nuclear power 
plant sites in the United States. An essential element in such a 
program in the training of plant fire brigade personnel is the use of 
proper firefighting techniques and equipment. The Texas A and M 
University Nuclear Science Center (NSC) in conjunction with the 
Fire Protection Training Division of the Texas Engineering Exten- 
sion Service has developed a one-week course to meet this training 
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need. The program emphasizes hands-on exercises. The course is 
designed for up to 18 students with all protective clothing provided. 
Fire instructors are certified by the State of Texas, and registered 
nuclear engineers and certified health physicists supervise the radio- 
logical safety exercises. The first course was conducted during the 
week of January 8—12, 1979. 


46425 (CONF-790404—, pp 399-415) So you think you need a 
simulator. Maslo, R.M.; Kessler, R.; MacArthur, N.J. (Electronic 
Associates, Inc., West Long Branch, NJ). Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


Procuring a power plant simulator can be a long and tedious 
process. The many details involved require close and constant super- 
vision by the end user. The various items to be considered are 
outlined. Procedures and recommendation are presented from both 
the Utility and Vendor's point of view. 


46426 (CONF-790404—, pp 416-438) Meeting the training needs 
through simulation with PLATO Computer Based Education. Lippard, 
D.W.; Misselt, A.L.; Thorson, J.M. Jr.; Hodges, D. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The Control Data PLATO Computer Based Education 
(CBE) system can provide the training required for high technology 
subjects such as nuclear reactor operations for both licensed and 
nonlicensed personnel. A review is presented of the application of 
computers to training. The desirable characteristics of this training 
medium and the training techniques used in the PLATO system are 
described. The design requirements of a PLATO-based PWR train- 
ing package are discussed along with a presentation of the PLATO- 
based Pressurized Water Reactor simulation. A review of specific 
PLATO applications currently available or under development is 
presented with the major emphasis being given to reactor operator 
training programs. 


46427 (CONF-790602—71) Once-through thorium cycle for 
BWR's. Townsend, D.B.; Crowther, R.L.; Wolters, R.A. (General 
Electric Co., San Jose, CA (USA). Nuclear Technology Dept.). 
1979. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AOl1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

Problems in application of thorium cycles include greater 
fissile inventory requirements, the blending of highly enriched urani- 
um or plutonium with thorium, and the necessity to recover and 
recycle the valuable U-233 produced in order to recover the costs of 
the initial inventory and enrichment. With these problems in mind, a 
once-through thorium cycle was developed for Boiling Water Reac- 
tors which minimizes the effect of thorium on the fissile inventory, 
which is initiated with ThO, fuel containing no initial fissile material, 
and which does not require U-233 recovery and recycle to make the 
application economically competitive. The design makes advanta- 
geous use of the inherent lattice heterogeneity and other characteris- 
tics of the BWR lattice to produce U-233 in ThO2 without power 
distribution penalties and to improve reactor performance (thermal 
and transient margins). Standard BWR fuel assembly hardware was 
used to make the design backfitable with minimum manufacturing 
impact. Preliminary conclusions are that the once-through thorium 
application has potential to both reduce uranium ore requirements 
and increase BWR operating margins. 


46428 (PB—286191) Evaluation of uncertainties in benefit-cost 
studies of electrical power plants, Part I: A study of fuel cycle and 
capital cost uncertainties of the Sequoyah Nuclear Power Plant. Final 
report. Sullivan, W.G. (Tennessee Univ., Knoxville (USA)). Mar 
1977. 107p. NTIS PC A06/MF AOl1. 

The purpose of this particular report is (1) to provide an 
overview of information regarding costs of the nuclear fuel cycle 
and plant construction and (2) to consider explicitly monetary uncer- 
tainties of the Sequoyah Nuclear Power Plant. 


46429 (UCRL—15042) Preliminary failure mode predictions for 
the SSMRP reference plant (Zion 1 & 2). (Engineering Decision 
Analysis Co., Palo Alto, CA (USA)). Jun 1979. Contract W-7405- 
ENG-48. 40p. Dep. NTIS, PC A03/MF AO1. 

A preliminary determination of failure modes for safety relat- 
ed equipment and major structures in the SSMRP reference plant 
was made. The preliminary predictions were made using engineering 
judgement as a review of seismic qualification requirements, design 
calculations and test results was not conducted in support of this 
activity. The SSMRP fragility project will entail effort to gather 
seismic qualification and fragility information and will include a 
review of component subsystem and structural design specifications 
and review of design reports. 
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REFER ALSO TO CITATION(S) 46530, 46639, 46663, 47070 


46430 (BNL-NUREG—25902) Nonlinear response to the multi- 
ple sine wave excitation of a so’ system. Koplik, B.; 
Subudhi, M.; Curreri, J. (Brookhaven National Lab., Upton, NY 
(USA)). 1979. Contract EY-76-C-02-0016. 7p. (CONF-790802—239). 
Dep. NTIS, PC A02/MF AOl1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

In studying the earthquake response of the HTGR core, it 
was observed that the system can display softening—hardening 
characteristics. This is of great consequence in evaluating the struc- 
tural safety aspects of the core. In order to obtain a better under- 
standing of the governing parameters, an investigation was undertak- 
en with a single-degree-of-freedom system having a softening— 
hardening spring characteristic and excited by multiple sine waves. 
A parametric study varying the input amplitudes and the spring 
characteristic was performed. Transients were introduced into the 
system, and the jump phenomena between the lower softening 
characteristics to the higher hardening curve was studied. 


46431 (CONF-790402—17) Interface-currents integral transport 
model for treating doubly-heterogeneous, multisystem geometries. 
Westfall, R.M.; Bjerke, M.A. (Oak Ridge National Lab., TN (USA)). 
1979. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/MF 
AOl. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

An analytical model for calculating neutron spectra in the 
doubly-heterogeneous fuel-moderator geometries of the pebble bed 
reactor concept is presented. The model is capable of simultaneously 
treating more than one type of fuel grain in the fuel matrix and more 
than one type of pebble in the reactor core. The model was devel- 
oped to assess the need for treating various levels of material 
heterogeneity in processing neutron multigroup cross sections in the 
resolved resonance energy range. The slowing-down calculation is 
performed over a pointwise energy mesh tailored to the cross section 
structure for the nuclides present in the problem. Isotropic, elastic 
scattering theory is applied in an explicit calculation of down- 
scattered sources due to neutron interaction with all materials in all 
zones. At each energy point, neutron transport between zones is 
calculated with the interface-currents integral transport technique. 
Here, this technique is extended to include the simultaneous treat- 
ment of coupled, one-dimensional, multiregion systems. The cou- 
pling between the two levels of heterogeneity (grain systems and 
pebble systems) is accomplished by a sequence of source normaliza- 
tion and cross section averaging treatments. The equations applied in 
the slowing-down and spatial transport models are presented. Re- 
sults from the analyses of single pebble and double pebble systems 
indicate the importance of resonance shielding as a function of fuel 
kernel diameter, fuel loading in each pebble, and the presence of 
more than one type of pebble in the system. 


46432 (COO—2975-16) Advanced gas cooled nuclear reactor ma- 
terials evaluation and development program. Selection of candidate 
alloys. Vol. 1. Advanced gas cooled reactor systems definition. Marvin, 
M.D. (General Electric Co., Schenectady, NY (USA). Energy Sys- 
tems Programs Dept.). 31 Oct 1978. Contract EY-76-C-02-2975. 
144p. Dep. NTIS, PC A07/MF AO1. 

Candidate alloys for a Very High Temperature Reactor 
(VHTR) Nuclear Process Heal (NPH) and Direct Cycle Helium 
Turbine (DCHT) applications in terms of the effect of the primary 
coolant exposure and thermal exposure were evaluated. (FS) 


46433 (COO—2975-28) Advanced Gas Cooled Nuclear Reactor 
Materials Evaluation and Development Program. Progress report, 
October 1, 1978—December 31, 1978. (General Electric Co., Schen- 
ectady, NY (USA). Energy Systems Programs Dept.). 9 Mar 1979. 
Contract EY-76-C-02-2975. 36p. Dep. NTIS, PC A03/MF AOI. 

Results of work performed from October 1, 1978 through 
December 31, 1978 on the Advanced Gas Cooled Nuclear Reactor 
Materials Evaluation and Development Program is presented. Ob- 
jectives are to evaluate candidate alloys for Very High Temperature 
Reactor (VHTR) Nuclear Process Heat (NPH) and Direct Cycle 
Helium Turbine (DCHT) applications, in terms of the effect of 
simulated reactor primary coolant (helium containing small amounts 
of various other gases), high temperatures, and long time exposures, 
on the mechanical properties and structural and surface stability of 
selected candidate alloys, and selection of materials for future test 
facilities and more extensive qualification programs. The activities 
associated with the characterization of the materials for the screen- 
ing test program, and the status of the simulated reactor helium 
supply system, testing equipment, and gas chemistry analysis instru- 
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mentation and equipment are included. The status of the data man- 
agement system is presented. 


46434 (COO—4057-5) Gas reactor international cooperative pro- 
gram interim report. Pebble bed reactor fuel cycle evaluation. (Gener- 
al Electric Co., Sunnyvale, CA (USA). Advanced Reactor Systems 
Dept.). Sep 1978. Contract EN-77-C-02-4057. 76p. Dep. NTIS, PC 
A05/MF AOl1. 

Nuclear fuel cycles were evaluated for the Pebble Bed Gas 
Cooled Reactor under development in the Federal Republic of 
Germany. The basic fuel cycle specified for the HTR-K and PNP is 
well qualified and will meet the requirements of these reactors. 
Twenty alternate fuel cycles are described, including high-conver- 
sion cycles, net-breeding cycles, and proliferation-resistant cycles. 
High-conversion cycles, which have a high probability of being 
successfully developed, = a significant improvement in re- 
source utilization. Proliferation-resistant cycles, also with a high 
probability of successful development, compare very favorably with 
those for other types of reactors. Most of the advanced cycles could 
be adapted to first-generation pebble bed reactors with no significant 
modifications. 


46435 (COO—4057-8) Gas Reactor International Cooperative 
Program. Interim report. Construction and operating experience of 
selected European Gas-Cooled Reactors. (NUS Corp., Rockville, MD 
(USA)). Sep 1978. Contract EN-77-C-02-4057. 66p. Dep. NTIS, PC 
A04/MF AOl. 

The construction and operating experience of selected Euro- 
pean Gas-Cooled Reactors is summarized along with technical de- 
scriptions of the plants. Included in the report are the AVR Experi- 
mental Pebble Bed Reactor, the Dragon Reactor, AGR Reactors, 
and the Thorium High Temperature Reactor (THTR). The study 
demonstrates that the European experience has been favorable and 
forms a good foundation for the development of Advanced High 
Temperature Reactors. 


46436 (GA-A—15370) Nonlinear dynamic analysis of prismatic 
elements for high-temperature gas-cooled reactor cores. Shatoff, H.D.; 
Thompson, R.W.; Lee, T.H. (General Atomic Co., San Diego, CA 
(USA)). Jun 1979. Contract AT03-76-ET35300. 36p. (CONF- 
790802—40). Dep. NTIS, PC A03/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

The orn a gas-cooled reactor (HTGR) core con- 
sists of several thousand prismatic graphite fuel elements arranged in 
columns within a prestressed concrete vessel. A major research and 
development effort was initiated in 1970 at General Atomic Compa- 
ny to study the dynamic response of the HTGR core arrangement to 
seismic excitation. A discussion is pesented of the history and some 
of the results of this effort with respect to the advances made in the 
development of analytical methods. The computer programs devel- 
oped to perform the analysis are described, along with certain 
techniques and the modeling required to utilize them. The nonlinear 
dynamic analysis techniques employed to analyze the HTGR core 
are described. 


46437 (ORNL—5515) Gas-cooled reactors: the importance of 
their development . Kasten, P.R. (Oak Ridge National Lab., TN 
(USA)). Jun 1979. Contract W-7405-ENG-26. 45p. Dep. NTIS, PC 
A03/MF AOl. 

The nearest term GCR is the steam-cycle HTGR, which can 
be used for both power and process steam production. Use of SC- 
HTGRs permits timely introduction of thorium fuel cycles and of 
high-thermal-efficiency reactors, decreasing the need for mined 
UsOs before arrival of symbiotic fueling of fast-thermal reactor 
systems. The gas-turbine HTGR offers prospects of lower capital 
costs than other nuclear reactors, but it appears to require longer and 
more costly development than the SC-HTGR. Accelerated develop- 
ment of the GT-HTGR is needed to gain the advantages of timely 
introduction. The Gas-Cooled Fast Breeder Reactor (GCFR) offers 
the possibility of fast breeder reactors with lower capital costs and 
with higher breeding ratios from oxide fuels. The VHTR provides 
high-temperature heat for hydrogen production. 


46438 (ORNL—5539) Performance of HTGR fuel in HFIR 
capsule HT-33. Tiegs, T.N.; Robbins, J.M. (Oak Ridge National 
Lab., TN (USA)). Jun 1979. Contract W-7405-ENG-26. 59p. Dep. 
NTIS, PC A04/MF AO1. 

Irradiation capsule HT-33 was a cooperative effort between 
General Atomic Company (GA) and Oak Ridge National Labora- 
tory (ORNL). In this capsule ThO: particles (fabricated by GA), 
low-enriched uranium particles, inert carbon particles, and various 
fuel rod matrices were tested under accelerated irradiation in the 
High-Flux Isotope Reactor. Visual examination showed good irra- 
diation behavior for fuel rods with slug-injected matrices (using a 
pitch binder) and warm-molded matrices (using a thermosetting resin 
binder). Rod debonding improved somewhat with fuel rods that 
used GLCC H-451 ground graphite shim particles rather than Speer 
fluid coke shim particles. Measurements of permeability (by inert gas 
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intrusion) of the pyrocarbon on the inert particles showed that the 
disorder created by the neutron flux did not increase the inert gas 
permeability. Metallographic examination of Triso-coated particles 
irradiated both with and without an outer pyrocarbon coating re- 
vealed that the outer coating is necessary to suppress SiC degrada- 
tion at temperatures above eepreneeeey 1375°C. The fission prod- 
uct behavior (determined by the electron microprobe) was similar in 
both low-enriched and high-enriched uranium particles made from 
weak-acid resins. Furthermore, fission product palladium caused 
severe SiC corrosion at time-averaged temperatures above 1400°C. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 46411 


46439 (CONF-790802—27) Stress relaxation analysis and irra- 
diation creep and swelling in pressure tubes. Beeston, J.M.; Burr, T.K. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1979. Con- 
tract EY-76-C-07-1570. 12p. Dep. NTIS, PC A02/MF AOl1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

An analysis is presented of slit width test information on two 
pressure tubes that had been irradiated in test reactors. The analysis 
showed that differential swelling stresses and thermal stresses under- 
go relaxation. The mechanism responsible for the stress relaxation at 
temperatures less than 700 K was irradiation creep. Irradiation creep 
in thermal test reactor pressure tubes is evidently greater than it 
would be at equivalent conditions in fast reactors. The residual 
stresses observed in the slit width tests varied between 30 and 257 
MPa and would act to reduce the operating stresses, thus allowing 
for increased service life of the tubes as compared with no stress 
relaxation. 


46440 Theoretical variations in the concentration of tritium in the 
heavy water in CANDU reactors caused by the *He(n,p)°H reaction. 
Holford, R.M.; Osborne, R.V. (Chalk River Nuclear Labs., Ontario). 
Nucl. Sci. Eng.; 69: No. 1, 14-21(Jan 1979). 

In heavy water reactors, tritium is formed by the (n,y) 
reaction on deuterium and by the (n,p) reaction on the tritium decay 
product *He. The relative contribution of the latter reaction depends 
on the retention time of *He in the heavy water system. If the 
retention is at least 10 days, then, with an effective neutron flux of 
10'* cm~2s~}, the activity of tritium produced by the *He reaction is 
at least 4% of that produced by the deuterium reaction after oper- 
ation for 5 years and is at least 22% after 30 years. Complete 
retention of the *He would result in similar contributions from both 
reactions to the concentration of tritium in a heavy water system 
after 30 years. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 45989, 46407, 46437, 46572, 
46599, 46615, 46616, 46618, 46619, 46620, 46621, 46623, 46624, 
46626, 46627, 46634, 46635, 46640, 46642, 46645, 46646, 46647, 
46652, 46662, 46663, 46667, 46668, 46672, 46674, 46685, 46687, 
46690, 46692, 46944, 46968, 46969, 46979, 46987, 47009, 47010 


46441 (AERE-M—2992) Behavior of dissolved fission gases 
prior to transient testing of fuel pins, Wood, M.H.; Matthews, J.R. 
(UKAEA, Harwell. Atomic Energy Research Establishment). Oct 
1978. 16p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Work performed under United Statese—UKAEA Fast Reac- 
tor Exchange Program. 

The TREAT and CABRI series of reactor safety experiments 
on irradiated fuel require the transfer of fuel pins from the reactor in 
which the fuel has achieved some burn-up to the test facility. 
Subsequently, the fuel is restored to power in the test facility for 
some time before transient heating is initiated. Such pre-test maneu- 
vers, where the fuel is subjected to changes in the fission rate and 
temperature, may have important consequences for the fission gas 
behavior during the transient experiment. The results of rate theory 
calcultions are used to assess these effects. 


46442 (ANL-CT—79-32) Acoustic radiation and scattering from 
a group of circular cylinders. Lin, W.H.; Chen, S.S. (Argonne Na- 
tional Lab., IL (USA)). Apr 1979. Contract W-31-109-ENG-38. 76p. 
AT. 


Acoustic waves caused by the motion of a group of circular 
cylinders in an infinite compressible fluid medium have been investi- 
gated. The linear two-dimensional acoustic wave equation is solved 
in terms of a series of cylindrical wave functions associated with the 
circular coordinates of each cylinder. To satisfy the boundary condi- 
tion at a particular cylinder, all cylindrical wave functions are 
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transformed to the local coordinates of that cylinder. The resulting 
equations are a system of linear algebraic equations for the undeter- 
mined constants, which are solved numerically by a digital comput- 
er. The velocity potential, pressure, and force acting on each cylin- 
der are then obtained in terms of these constants. 


46443 (BNL—50838) Conceptual design and economic analysis 
of a light water reactor fuel enricher/regenerator. FY 1978 year-end 
report. Grand, P.; Kouts, H.J.; Powell, J.R.; Steinberg, M.; Takaha- 
shi, H. (Brookhaven National Lab., Upton, NY nig May 1979. 
Contract EY-76-C-02-0016. 186p. Dep. NTIS, PC A09/MF AOI. 
A study has been performed to evaluate the use of high- 
energy particle accelerators as nuclear fuel enrichers and nuclear 
fuel regenerators. This builds on ideas that have been current for 
many years. The new study has, however, explored some novel 
approaches that have not been examined before. A specific concep- 
tual system chosen for more detailed study would stretch the ener, 
available from natural uranium by a factor of about 3, reduce the 
separative work requirements by a factor of about 4, and reduce the 
volume of spent fuel to be stored by a factor of 2, compared to the 
current once-through light water reactor (LWR) fuel cycle. The 
concept avoids the need for chemical reprocessing of spent fuel, and 
would permit continued use of LWR’s beyond the time when 
limitations on fuel resources might otherwise lead to their being 
phased out. This concept, which is called the Linear Accelerator 
Fuel Enricher/Regenerator, is therefore viewed as offering a practi- 
cal means of stretching the use of the nuclear fuel resource in the 
framework of the existing light water reactor fuel cycle. This os 
describes and analyzes the concept referred to. An explanation o 
principles underlying the concept is given. Particular seeetion * 
devoted to engineering feasibility, iferation resistance, and eco- 
nomics. It is seen that the concept po raws on only proven technology 
as regards bothaccelerator design and the fuel irradiation process, 
and is adapted to existing LWR designs with no change except in 
fuel-handling practices. A preliminary evaluation of radiation 
damage, coolant options, and power conversion systems is provided. 
Neutronic, thermal-hydraulic, and burnup calculations are presented. 
An analysis is made of fuel economy. Approximate costs of electric 
power produced using this concept are evaluated and discussed. 
Estimated development costs of commercialization are provided. 


46444 (CONF-781001—P3) Third US/USSR LMFBR steam 
generator seminar. (General Electric Co., Sunnyvale, CA (USA). 
Advanced Reactor Systems Dept.). Oct 1978. Contract EY-76-C-03- 
0893-010. 70p. AT. 

From 3. US- USSR LMFBR steam generator seminar; Tampa, 
FL, USA (Oct 1978). 

The development of liquid metal heated steam generators for 
use in an LMFBR is a major technological undertaking which can 
be assisted by international exchanges. The United States and Rus- 
sian governments have negotiated an agreement which encourages 
technical interchanges of LMFBR data. The seminar held in Tampa 
in October was the 3rd such meeting to interchange information and 
views and discuss recent liquid metal steam generator technology 
developments. The document contains the Memorandum and 
Record of the seminar. 


46445 (CONF-790236—1) Liquid metal fast breeder reactor 
structural materials design considerations, Huddleston, R.L. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
18p. Dep. NTIS, PC A02/MF AO1. 

+ ston Workshop on time-dependent fracture of materials; 
Germantown, MD, USA (15 Feb 1979). 

In summary, this paper has attempted to give a brief overview 
of the LMFBR, to describe its key components, to address two key 
structural problems, to review high-temperature materials utilized, 
and finally, to attempt to place bounds on expected operating 
conditions. The current status of materials utilization in the LMFBR 
might be summarized as follows: (1) With the exception of the 
reactor upper internals, design needs for the LMFBR can be met 
with currently approved Code materials. (2) Inconel 718 can poten- 
tially solve the thermal striping problems in the reactor upper 
internals. (3) Temperature, stress-strain levels, and design lifetime of 
the LMFBR push currently approved Code materials toward their 
limits of usefulness. 


46446 (CONF-790363—1) Overview of US efforts to validate 
analysis methods and design criteria. Corum, J.M. (Oak Ridge Na- 
tional Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 39p. Dep. 
NTIS, PC A03/MF AO1. 

From US Japan specialist meeting on high temperature piping 
design and analysis; Pittsburgh, PA, USA (26 Mar 1979). 

As a part of its basic breeder reactor technology activities, the 
United States has a High-Temperature Structural Design Program 
aimed at establishing, and transferring to designers a rationally sound 
and experimentally validated structural design technology that will 
assure freedom from structural failures. Both development and vali- 
dation efforts are centered on three main ingredients of the technol- 
ogy: (1) mathematical descriptions (constitutive equations) of the 
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deformation behavior of the alloys of interest, (2) time-dependent 
rupture, or cracking, models, again for the alloys of interest, and (3) 
detailed design en he methods and failure criteria based on these 
inputs. The objective of this presentation is to provide a brief 
overview of the status of efforts to experimentally assess and validate 
each of these three — y ingredients. In the case of deforma- 
tion and rupture models, the current procedures and rules are 
outlined, and their significant features are assessed through compari- 
sons with results from uniaxial and multiaxial material behavior tests. 
Design analysis methods and failure criteria are, on the other hand, 
discussed relative to the results of experimental benchmark structural 
tests. Although several significant needs and problem areas remain, 
data generated to date tend to provide limited validation of key 
aspects of the existing technology. Current constitutive equations 
represent many of the observed behavioral features; limited available 
data support current time-dependent rupture criteria reasonably 
well; and it is observed that structural analysis predictions capture 
most of the experimentally observed features of inelastic structural 
behavior. 


46447 (CONF-790402—19) Nodal method for fast reactor analy- 
sis. Shober, R.A. (Argonne National Lab., IL (USA)). 1979. Con- 
tract W-31-109-ENG-38. 16p. Dep. NTIS, PC A02/MF AOl1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

In this paper, a nodal method applicable to fast reactor 
diffusion theory analysis has been developed. This method has been 
shown to be accurate and efficient in comparison to highly opti- 
mized finite difference techniques. The use of an analytic solution to 
the diffusion equation as a means of otamnliing accurate coupling 
relationships between nodes has been shown to be highly accurate 
and efficient in specific two-group applications, as well as in the 
current multigroup method. 


46448 (CONF-790535—1) Determination of the slope and inter- 
cept of the universal velocity profile from pressure loss measurements. 
Hodge, S.A.; Sanders, J.P.; Conklin, J.C. "Oak Ridge National Lab., 

TN (USA)). 1979. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC 
A02/MF AOl. 

From 5. GCFR heat transfer specialists meeting; Wurenlin- 
gen, Switzerland (14 May 1979). 

A method is demonstrated for determination of the slope and 
intercept of the universal velocity distribution law for flow past 
roughened surfaces without the need for measurement of the veloc- 
ity profile. The slope is shown to vary with the nature of the 
roughened surface and in some cases to deviate considerably from 
that for turbulent flow past smooth walls. It is further shown that the 
intercept, commonly known as the roughness parameter R(h* ), is 
independent of the width of the velocity profile. The dependence 
noted by previous investigators was due to an assumption that the 
slope of the law of the wall for roughened surfaces is constant and 
equal to that for smooth surfaces. 


46449 (CONF-790535—2) Application of COBRA*GCFR to the 
CFTL bundle. Conklin, J.C. (Oak Ridge National Lab., TN (USA)). 
1979. Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF 
AOl. 

From 5. GCFR heat transfer specialists meeting; Wurenlin- 
gen, Switzerland (14 May 1979). 

A thermal-flow analysis of a proposed GCFR fuel bundle is 
presented for two flow regimes: laminar and turbulent. The ORNL 
version of the subchannel analysis code COBRA*GCFR, a modifi- 
cation of COBRA-IV-1 for helium coolant and artificially rough- 
ened surfaces, was used. Large temperature gradients across the 
edge rods were calculated for both flow regimes, indicating that the 
design is deficient. 


46450 (CONF-790572—1) Core Flow Test Loop (CFTL) pro- 

. Gat, U.; Grindell, A.G. (Oak Ridge National Lab., TN 
(USA)). 1979. Contract W-7405-ENG-26. 28p. Dep. NTIS, PC A03/ 
MF AOl. 

From Helium Breeder Associates/US Dept of Energy UCFR 
technical meeting; San Diego, CA, USA (30 May 1979). 

The Core Flow Test Loop (CFTL) is the out-of-pile thermo- 
hydraulic and structural test bed for the Gas-Cooled Fast Reactor 
(GCFR) core assemblies. The assemblies are simulated with appro- 
priately configured bundles of electrically heated rods called fuel 
and blanket rod simulators (FRS and BRS). The FRS and BRS 
which simulate accurately the GCFR fuel and blanket rods from the 
cladding outward have internal thermocouples to measure the clad- 
ding temperaure. 


46451 (CONF-790602—52) Theoretical evaluation of ex-vessel 
monitoring for initial fuel loading of a liquid metal fast breeder 
reactor. Mihalczo, J.T.; Selby, D.L.; Knee, H.E. (Oak Ridge Na- 
tional Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 7p. Dep. 
NTIS, PC A02/MF AOl. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 
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Transport theory calculations were used to determine the 
feasibility of monitoring the fuel loading to initial criticality of the 
Clinch River Breeder gs food (CRBR) with a detector in a cavity 
outside the reactor vessel. Such monitoring of the CRBR with an ex- 
vessel detector will be different from monitoring of previous 
LMFBRs, where in-vessel detectors were used. The feasibility of ex- 
vessel monitoring will depend mainly on two criteria: (1) sensitivity - 
will there be enough counts to obtain adequate counting statistics; 
and (2) interpretability - will the count rate obtained during the 
initial fuel loading sequence be sufficient to determine the neutron 
multiplication or reactivity. Satisfying these criteria will assure that 
the reactor can be loaded safely to initial criticality. The sensitivity 
criterion can be satisfied by inserting an additional neutron source 
(one much more intense than the inherent neutron source of the fuel 
subassemblies) into the core center and using ex-vessel detectors 
with high sensitivity, such as multiple BF; counters mounted in a 
graphite moderator block. These calculations were used to deter- 
mine the intensity of the additional source required to produce 
adequate counting rates at the ex-vessel detectors. 


46452 (CONF-790602—61) Influence of fission spectra uncer- 
tainties on calculated fast reactor parameters. Lucius, J.L.; Marable, 
J.H. (Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 
From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 
The effect of fission spectra uncertainties on calculated fast 
reactor parameters is studied by (1) considering the sensitivities to 
fission spectrum parameters of four performance parameters in the 
fast reactor benchmark ZPR-6/7, (2) estimating the uncertainties in 
these calculated performance parameters due to uncertainties in the 
fission spectra, (3) reporting the change in ZPR-6/7 calculated 
performance parameters due to fission spectra changes going from 
ENDF/B-IV to proposed ENDF/B-VP, and (4) determining what 
fast benchmark integral experiments are trying to tell us about 
ENDF/B-IV fission spectrum parameters as variables in a least 
squares adjustment procedure. 


46453 (CONF-790602—62) Sodium component reliability data 
collection at CREDO. Bott, T.F.; Haas, P.M.; Manning, J.J. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
6p. Dep. NTIS, PC A02/MF AOl1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

The Centralized Reliability Data Organization (CREDO) has 
been established at Oak Ridge National Laboratory (ORNL) by the 
Department of Energy to provide a national center for collection, 
evaluation and dissemination of reliability data for advanced reac- 
tors. While the system is being develo “4 and continuous data 
collection at the two U.S. reactor sites (EBR-II and FFTF) is being 
established, data on advanced reactor components which have been 
in use at U.S. test loops and experimental reactors have been 
collected and analyzed. Engineering, operating and event data on 
sodium valves, pumps, flow meters, rupture discs, heat exchangers 
and cold traps have been collected from more than a dozen sites. 
The results of analyses of the data performed to date are presented. 


46454 (COO—2250-36) MIT LMFBR blanket research project. 
Quarterly progress report, January 1, 1979—March 31, 1979. Dris- 
coll, M.J. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Nuclear Engineering). 20 Apr 1979. Contract EY-76-8-02.2250. 14p. 
Dep. NTIS, PC A02/MF AOI. 

Progress is summarized in the following areas: fissile build-up 
in internal blankets, reference cores, and power peaking. 


46455 (EPRI-NP—1014-SY(Vol.1)) Pool-type LMFBR plant 
1000 MWe Phase A-extension-2 design. Part 1: executive summary. 
Final report. Golan, S.; Davies, S.M. (General Electric Co., Sunny- 
vale, CA (USA). Advanced Reactor Systems Dept.; Bechtel Nation- 
al, Inc., San Francisco, CA (USA)). Jun 1979. 49p. Dep. NTIS, PC 
A03/MF AOI. 

A 9000 MWe (net) pool-type LMFBR plant has been devel- 
oped, to approximately the same level as current US loop-type 
LMFBR plant designs, in a conceptual design study sponsored by 
EPRI. A major guideline specified the plant to have an 875°F 
reactor outlet temperature and 550°F, 1000 psi steam with the design 
effort concentrating on areas of the plant unique or especially 
important to the pool concept. These areas include the reactor deck; 
the reactor assembly and its internal structures, the thermal behavior 
of the plant during steady state and transients; the auxiliary heat 
transport systems; the primary sodium pumps; the intermediate heat 
exchangers; the plant seismic response; maintenance and inspection; 
and the Balance of Plant. The main conclusion arising from this 
work is that the large pool-type LMFBR is a viable concept suitable 
for use in the United States. 


46456 (ESG-DOE— 13272) Sodium technology program. Quar- 
terly technical progress report, January—March 1979. (Atomics In- 
ternational Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). 31 May 1979. Contract EY-76-C-03-0824-027. 18p. AT. 
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Progress in sodium evaporation process development and 
decontamination studies applicable to the FFTF, CRBRP, and 
LMFBR target plant programs is reported. 


46457 (ESG-DOE—13274) High-temperature piping design 
technology. Semi-annual technica! progress report, October 1978— 
March 1979. (Atomics International Div., Richland, WA (USA). 
Rockwell Hanford Operations). 1 Jun 1979. Contract EY-76-C-03- 
0824-026. 18p. AT. 

Progress is reported in the following LMFBR piping design 
subtasks: (1) evaluation of sensitivity of piping design margins to 
variability in materials and geometry, (2) high-cycle fatigue at ele- 
vated temperature, and (3) piping component tests. 


46458 (GEFR—00442) TWOD-2: two-dimensional finite element 
fuel pin analysis code. Patel, M.R. (General Electric Co., Sunnyvale, 
CA (USA). Advanced Reactor Systems Dept.). 23 Mar 1979. Con- 
tract EY-76-C-03-0893-031. 79p. AT. 

TWOD-2 is a two-dimensional finite element code developed 
specifically for thermostructural analysis of Fast Breeder Reactor 
(FBR) fuel pins subjected to normal operation and design basis 
transients. It enables evaluation of effects of geometrical and envi- 
ronmental asymmetries and thus complements the LIFE system of 
one-dimensional codes being developed as the reference methods for 
evaluating the performance of FBR fuel pins. The code permits 
analysis of heat transfer, and elastic-plastic-creep-swelling and ther- 
mal deformations in isotropic solids deforming in plane stress, plane 
strain and axisymmetric modes. Fuel-cracking, crack-healing, fuel- 
cladding gap closure and friction at the fuel-cladding interface are 
modeled by permitting orthotropic elasticity and conductivity in the 
elements. The current version models (U,Pu) O2 - 20CW316SS 
behavior. 


46459 (GEFR—14074-12) Cooperative nuclear date and methods 
development. Twelfth quarterly report, January—March 1979. (Gen- 
eral Electric Co., Sunnyvale, CA (USA). Advanced Reactor Sys- 
tems Dept.). Apr 1979. Contract EY-76-C-03-0893-031. 38p. AT. 

The GE-ARSD requirements for an ENDF/B-V multigroup 
library were specified and forwarded to ORNL. An effort is under- 
way to convert TDOWN-III to the CCCC standard interface format 
for input/output processing. A more accurate and efficient method 
for generating transport kernels was incorporated into TDOWN-III. 
The test calculations verified that excellent results are obtained at a 
reduced cost. Two actinide burner reactors were analyzed by use of 
one-dimensional diffusion theory and the point burnup code 
ORIGEN. These include a liquid-fuel spherical reactor with a high 
actinide burnup rate and an actinide-fueled fast reactor similar to an 
LMFBR. Reasonable k-effectives can be computed with diffusion 
theory for various control-in/control-out/control partially configu- 
rations in (X,Y) geometry by use of axial bucklings obtained from 
(R,Z) problems with the central control fully or partially inserted 
and with control-out annuli representing the remaining control rod 
positions. These conclusions were verified by three-dimensional cal- 
culations. However, differences between (R,Z) and (X,Y) transport 
theory calculations were larger than expected for the same proce- 
dures. These differences may be due to the ray-effect in (X,Y) 
geometry, requiring the use of higher order S/sub n/. An investiga- 
tion of the transient behavior of homogeneous and heterogeneous 
LMFBR designs using the two-dimensional space-kinetics code 
FX2-TH was begun. 5 figures, 10 tables. 


46460 (GEFR-SP—130) Minimizing unbalance response of the 
CRBRP sodium pumps. Gupta, V.K.; Marrujo, F.G. (General Elec- 
tric Co., Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
Apr 1979. Contract EY-76-C-15-0003. 32p. (CONF-790802—17). 
Dep. NTIS, PC A03/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

The unbalance response characteristics of the vertical pumps 
for the Clinch River Breeder Reactor Plant are investigated. Finite- 
element shell and beam models representative of the pump-motor 
structure including the rotating assembly are developed to assess 
structural stiffnesses of dominant joints as well as the foundation 
support stiffness so as to exclude the danger of resonant excitation 
during normal operation. Less than four mils peak-to-peak vibration 
amplitude at the pump tank discharge nozzle results from just 10% 
frequency separation between the first rocking mode and the maxi- 
mum operating speed of 1116 RPM, based on 0.5% modal damping 
ratio and balance quality grade of ISO/ANSI G2.5 for the rotating 
components: motor rotor, pump shaft, Bendix diaphragm-type flexi- 
ble coupling, and centrigual double-suction impeller. Several design 
options are explored for raising shaft critical speed beyond 125% of 
maximum operating speed. 


46461 (GEFR-SP—159) Interactions between thermal and struc- 
tural behavior in FBR fuel pins. Harbourne, B.L.; Patel, M.R.; 
Stephen, J.D. (General Electric Co., Sunnyvale, CA (USA). Ad- 
vanced Reactor Systems Dept.). 23 Apr 1979. Contract EY-76-C-03- 
0893-031. 16p. (CONF-790802—38). Dep. NTIS, PC A02/MF AO1. 
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From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

The one-dimensional LIFE4 and the multidimensional 
TWOD codes form part of a system of design methods used for FBR 
core design. The primary purpose of LIFE4 and TWOD is to 
determine the capability of FBR fuel pins to attain target operating 
conditions and exposures while remaining within prescribed thermal 
and structural design limits. The codes utilize fundamentally-based 
models for fuel behavior with the capability to account for the 
interactions between phenomena. 


46462 (GEFR-SP—165) Analysis of the U.S. large leak test 
program Series I sodium—water reaction test results. Sane, J.O.; 
Regimbal, J.J.; Fairbairn, J.A.; Meyer, R.A. (General Electric Co., 
Sunnyvale, CA (USA)). 1979. Contract EY-76-C-03-0893-010. 1 1p. 
(CONF-790816—11). Dep. NTIS, PC A02/MF AOI. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

A computer code for modeling Liquid Metal Fast Breeder 
Reactor (LMFBR) Steam Generator (SG) leaks has been partially 
validated. This was accomplished by comparing code results with 
data from large leak Sodium/Water Reaction (SWR) tests conducted 
at the Energy Technology Engineering Center (ETEC). In each of 
six tests, a Double-Ended Guillotine (DEG) rupture of an SG tube 
was produced in a sodium-filled SG at typical operating conditions. 
The primary purpose of these tests was to provide data for valida- 
tion of the TRANSWRAP (Transient Sodium Water Reaction Anal- 
ysis Program) code. Primary areas of concern are the leaksite 
pressure history, pressures at various locations throughout the 
system, and expulsion of reaction products through the relief system. 
Agreement with TRANSWRAP results was found to be remarkably 
good. 


46463 (HEDL-SA—1609) Fuel adjacency effects on fast reactor 
cladding mechanical properties. Hunter, C.W.; Johnson, G.D. (Han- 
ford Engineering Development Lab., Richland, WA (USA)). 6 Dec 
1978. Contract EY-76-C-14-2170. 12p. (CONF-790306—21). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on fast breeder reactor per- 
formance; Monterey, CA, USA (5 Mar 1979). 

Simulated transient tests were conducted on 234 cladding 
specimens from EBR-II irradiated mixed oxide fuel pins; approxi- 
mately 75% of the specimens were from the fuel column region, 
with the remainder from the plenum and below the fuel column. The 
cladding specimens were taken from the N-E, N-F,, PNL-9, PNL- 
10, PNL-11, P-23A, P-23B, P-23C, and WSA-3 fuel pins irradiated at 
15.2 to 37 KW/cm to burnup levels from 11 to 110 MWd/Kg. All 
the fuel pins used 20% cold worked Type 316 stainless steel clad- 
ding. Irradiation temperatures ranged from 370 to 725°C with a peak 
fluence of 107° n/cm*(E > 0.1 MeV). 


46464 (HEDL-SA—1695-FP) Probabilistic methods for 
LMFBR application. Dutt, D.S.; Chen, K.H.; Stephen, J.D.; 
O'Reilly, D.B. (Hanford Engineering Development Lab., Richland, 
WA (USA); General Electric Co., Sunnyvale, CA (USA). Advanced 
Reactor Systems Dept.; Rockwell International Corp., Palo Alto, 
CA (USA). Energy Systems Group). 1979. Contract EY-76-C-14- 
2170. 12p. (CONF-790306—20). Dep. NTIS, PC A02/MF AOI. 

From International conference on fast breeder reactor per- 
formance; Monterey, CA, USA (5 Mar 1979). 

The field of statistics and probability, as applied to physical 
phenomena, is a natural extension of engineering in which reality is 
modeled. Random variations and their combined effect on system 
response occur. The paper summarizes the activities at three DOE 
sponsored laboratories to establish accepted methods to evuluate 
these random variations, their impact on system performance and to 
provide assistance in establishing meaningful and quantified product 
specifications and operating limits. Continued development and re- 
finement of methods to perform probabilistic analysis is required in 
order for these techniques to become accepted design methods. 


46465 (HEDL-TME—79-34) SIFAIL: a subprogram to calculate 
cladding deformation and damage for fast reactor fuel pins. Wilson, 
D.R.; Dutt, D.S. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). May 1979. Contract EY-76-C-14-2170. 137p. Dep. 
NTIS, PC A07/MF AO1. 

SIFAIL is a series of subroutines used in conjunction with the 
thermal performance models of SIEX to assist in the evaluation of 
mechanical performance of mixed uranium plutonium oxide fuel 
pins. Cladding deformations due to swelling and creep are calculat- 
ed. These have been compared to post-irradiation data from fuel pin 
tests in EBR-II. Several fuel pin cladding failure criteria (cumulative 
damage, total strain, and thermal creep strain) are evaluated to 
provide the fuel pin designer with a basis to select design parameters. 
SIFAIL allows the user many property options for cladding materi- 
al. Code input is limited to geometric and environmental parameters, 
with a consistent set of material properties provided by the code. 
The simplified, yet adequate, thin wall stress—strain calculations 
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provide a reliable estimate of fuel pin mechanical performance, while 
requiring a small amount of core storage and computer running time. 


46466 (JAPFNR—435) Creep and creep-rupture properties of 
the nuclear fuel cladding tube for fast breeder reactor in high tempera- 
ture sodium: on the cladding tube (AISI Type 316SS, effect of boron 
content) manufactured in 1974 for MONJU. Yuhara, S.I.; Yoshida, 
E.; Funada, T.; Nakasuji, T. (Power Reactor and Nuclear Fuel 
Development Corp., Oarai, Ibaraki (Japan). Oarai Engineering 
Center). Nov 1978. 82p. Dep. NTIS (US Sales Only), PC A0S/MF 
AOl. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

reep-rupture tests under internal pressure were carried out 

on AISI Type 316 stainless steel nuclear fuel cladding tubes for 
MONJU. Two kinds of nuclear fuel cladding tubes, the tubes con- 
taining 1 and 10 ppM boron respectively, were used for the creep- 
rupture tests, which were manufactured by the S manufacturer in the 
49th year of Showa (in 1974). The nominal dimensions of these tubes 
are 6.5 mm in diameter and 0.45 mm in wall thickness. The Material 
Test Sodium Loop 1 and the Material Test Sodium Loop 2 were 
used for the creep-rupture tests in flowing sodium environments at 
the two cold trap temperatures of 190°C and 145°C, respectively. 
Test temperatures were set at 700° and 650°C at the test sections of 
the Material Test Sodium Loop 1, and at 700°C at the test section of 
the Material Test Sodium Loop 2. 


46467 (KFK—2586) Summary of results for the SNEAK-9 series 
of critical experiments and conclusions for the accuracy of predicted 
physics parameters of the SNR-300. Helm, F. (comp.). (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik). Aug 1978. 59p. Dep. NTIS, 
PC AA04 MF/AOI1. 

Work performed under United States—West Germany Fast 
Reactor Exchange Program. 

In a series of critical assemblies in SNEAK physics param- 
eters of interest for the prototype fast reactor SNR-300 were investi- 
gated and compared to the results of calculations. Since a complete 
mock-up of the SNR-300 was not possible with the material supply 
available, the measurements were performed in three different as- 
semblies, each being adapted to the investigation of a particular set 
of problems. Work was concentrated on the following quantities: 
criticality, breeding ratio, Na-void effect, control rod worths, and 
power distribution. 


46468 (KFK—2668) United States—West Germany fast reactor 
exchange program. Yoshida, T. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik). Aug 1978. 45p. Dep. (US Sales Only) UC A03/MF AOI. 

An analysis is presented of a series of sodium-void reactivity 
measurements performed in assembly 3 of Zero Power Plutonium 
Reactor (ZPPR-3), a mockup of the US Demoplant. In this series, 
large-zone sodium-void effects were studied in detail in the presence 
of many sit.gularities, namely, control rods (CRs) and control rod 
positions (CRPs). The Karlsruhe data and method have been applied 
to an analysis of these experiments, and the results are presented. 
The work is aimed at complementing the sodium-void reactivity 
analysis based on the SNEAK experiments, where it was difficult to 
simulate a large plutonium core of a prototype fast breeder reactor. 


46469 (KFK—2674) EIE, KfK joint heat transfer experiment on 
a single rod, roughened with trapezoidal rounded ribs and cooled by 
various gases. Donne, M.D.; Hudina, M.; Huggenberger, M.; Meyer, 
L.; Rehme, K. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). Oct 
1978. 86p. Dep. NTIS (US Sales Only), PC AOS/MF AO1. 

eat transfer and pressure drop experiments with an identical 
fuel rod simulator have been performed at the two Research Estab- 
lishments in Wuerenlingen and in Karlsruhe. The rod was artificially 
roughened with two-dimensional ribs of trapezoidal shape and with 
rounded edges. The experiments at EIR were performed with CO, 
and the rough rod was contained in a smooth tube and centered by 
special spacers. The experiments at KfK were performed using 
helium and nitrogen in the same test section (rod and outer smooth 
tube with spacers) and air with the rod mounted in another outer 
smooth tube and with spacers located farther away from the measur- 
ing positions. The global measured friction factors and Stanton 
numbers for different gases agree reasonably well. 


46470 (LA—7827-PR) Examination of fast reactor fuels and 
FBR analytical quality assurance standards and methods. Progress 
report, January 1—March 31, 1979, Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). May 1979. Contract W-7405- 
ENG-36. 15p. Dep. NTIS, PC A02/MF AOI. 

This project is directed toward the examination and compari- 
son of the effects of neutron irradiation on Liquid Metal Fast 
Breeder Reactor (LMFBR) Program fuel materials. Unirradiated 
and irradiated materials will be examined as requested by the Refer- 
ence Fuels System Branch of the Division of Reactor Research and 
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Technology (DRRT). Reliable chemical characterizations are essen- 
tial to the development of . go fuels, control rods, and other 
reactor components in the FBR Program. The objective tasks are 
designed to assure the quality of the chemical characterizations 
necessary to evaluate reactor components relative to specifications. 


46471 (LMEC—77-6) Meshless cold trap a performance evalua- 
tion by test and analysis. Goodman, L. (Liquid Metal Engineering 
Center, Canoga Park, CA (USA)). 5 Apr 1979. Contract EY-76-C- 
03-0700. 53p. AT. 

Cold trap development has been hindered by an inadequate 
understanding of the basic phenomena involved. Consequently, there 
has been minimal guidance for designing a cold trap to provide a 
specified performance. Operational requirements at the Liquid Metal 
Engineering Center dictated a need for specified performance 
design. A full-scale, cold trap test was conducted to validate an 
analyticqal model for trap performance and to prove the effective- 
ness of traps without internal mesh. The test was successful on both 
counts. 


46472 (ORNL—5538) Internal bore welding of 2 1/4 Cr-1 Mo 
steel tube-to-tubesheet joints. Moorhead, A.J.; Reed, R.W. (Oak 
Ridge National Lab., TN (USA)). Jun 1979. Contract W-7405-ENG- 
26. 43p. AT. 

We undertook a program to develop improved equipment for 
internal bore welding of the critical tube-to-tubesheet joints of steam 
generators and to gain understanding of the welding behavior of 2 1/ 
4 Cr-1 Mo steel tubing by studying samples from four commercial 
heats of material. A commercial internal welding tip was improved 
by adding a Ta-10% W collet, which allowed use of a straight rather 
than bent tungsten electrode, and a fused quartz gas cup, which 
——— three separate components. We found that the pressure 
differential (AP) between the inside and outside of the tubular 
weldments was critical in controlling weld bead geometry. With a 
slant tube manometer, we determined that AP held to 10 mm (0.4 in.) 
of water resulted in optimum bead contour. Several different proce- 
dures were evaluated for cleaning the tubing before welding. Weld 
porosity (determined by a very sensitive radiographic technique 
using a rod-anode microfocus x-ray source) was minimized by simple 
abrasion with a commercial mesh product followed by an alcohol 
rinse. Tubing from three of the four heats behaved very similarly in 
boreside welding; however, welds that were made in the fourth heat 
(which was from a VAR billet) under identical conditions as the 
others penetrated only about two-thirds of the tube wall. Conse- 
quently, we developed no single procedure that could be used to 
successfully weld all fourmaterials. We conducted an extensive 
postweld heat treatment study on samples from a weld in each heat 
of tubing and measured the microhardness of various regions of the 
weldment in each sample. The heat-affected zones were harder than 
the fusion zones in these autogenous weldments. Furthermore, the 
weldments were harder than the base metals, even after iengthy 
thermal treatments at 677 or 732°C. 


46473 (ORNL/TM—6679/R1) Ultrasonic evaluation of dissimi- 
lar-metal transition joint welds. Smith, J.H. (Oak Ridge National 
Lab., TN (USA)). Jun 1979. Contract W-7405-ENG-26. 48p. AT. 

We have studied ultrasonic techniques for the nondestructive 
examination of the dissimilar-metal transition joints designed for the 
Clinch River Breeder Reactor. This included determining the acous- 
tical properties of the various materials involved and evaluating the 
relative merits of several examination techniques and associated 
parameters. Using the results of these studies we developed ultrason- 
ic inspection methods that can be used to evaluate 12.7- and 25.4- 
mm-thick dissimilar-metal welds in transition joints in the as-manu- 
factured (machined) condition. We can routinely detect with a 2:1 
signal-to-noise ratio notches whose depths are 8% of the weld 
thickness at any of the four weld root interfaces and in the weld root 
volume of both welds. Better sensitivity can be obtained if multiple 
test frequencies are used and if only the root areas of the welds and 
weld interfaces are considered. 


46474 (ORNL/TM—6744) Corrosion behavior of LMFBR fuel 
cladding in simulated water pool storage conditions. Wu, P.C.S. (Oak 
Ridge National Lab., TN (USA)). May 1979. Contract W-7405- 
ENG-26. 59p. AT. 

The corrosion behavior of sodium-exposed prototypic 
LMFBR fuel cladding was investigated under simulated water pool 
storage conditions for breeder reactor spent fuels. As an extension of 
a previous scoping study on a similar subject, the current investiga- 
tion has not only generated addiional data, which has enhanced the 
statistical confidence of the results obtained in the scoping study, but 
baseline information has also been provided for the corrosion behav- 
ior of irradiated cladding specimens. Water exposure of the cladding 
specimens was conducted in simulated breeder reactor water pool 
storage conditions for periods up to 12 months at 82°C. No observ- 
able material deterioration or failure occurred among the hot-leg 
cladding specimens (exposed in the corrosion region of a dynamic 
sodium loop). 
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46475 (STI/PUB—490) Design, construction, and operating ex- 
perience of demonstration LMFBRs. (International Atomic Energy 
Agency, Vienna (Austria)). Dec 1978. 882p. (In several languages). 
(CONF-780407—). IAEA, Vienna, Austria, $74.00. 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Separate abstracts are included for each of the papers present- 
ed concerning the design and operation of LMFBR type reactors. 
Seven papers have previously been included in the data base. 


46476 (WARD-HT—94000-1) Structural design verification 
testing techniques at Westinghouse Advanced Reactors Division. El- 
liott, D.N.; Horner, R.E.; Peters, F.E. (Westinghouse Electric Corp., 
Madison, PA (USA). Advanced Reactors Div.). Apr 1979. Contract 
EY-76-C-02-3045-006. 54p. AT. 

Westinghouse Advanced Reactors Division is performing a 
program with Department of Energy funding support to validate 
structural analysis methods and design criteria for piping system 
components operating in the thermal creep range. The testing tech- 
niques discussed in this report relate to full scale tests of AISI 304 
stainless steel piping elbows and nozzles. The nominal diameter of 
the test sections is 16 inch (406 mm), and the tests are performed at 
temperatures up to 1100°F (593°C). Basic features of the test equip- 
ment and test section design are described; however, the emphasis is 
on instrumentation techniques for measurement of strain and dis- 
placement. Instrumentation techniques are discussed for high tem- 
perature measurements on the elbow bending tests to determine: 
strain distribution using capacitance and resistance gages; ovalization 
at critical cross sections; linear displacement in three directions; 
rotational displacement and temperature distribution. Strain mea- 
surement techniques for nozzle thermal transient tests are discussed, 
and the selected method is described in detail. Conclusions drawn 
from this experience with full scale high temperature structural tests 
are presented in the form of recommendations for related applica- 
tions. 


46477 (WARD-NA—3045-48) Friction and wear tests in support 
of LMFBR steam generator tube/tube spacer plate interactions. Ga- 
lioto, T.A.; Wilson, W.L. (Westinghouse Electric Corp., Madison, 
PA (USA). Advanced Reactors Div.). Apr 1979. Contract EY-76-C- 
02-3045-003. 95p. AT. 

The friction, wear, and self-welding behavior of 2-1/4Cr— 
1Mo steam generator tubing interacting with tube spacer plates has 
been investigated under prototypic LMFBR steam generator service 
conditions. Dynamic friction and self-welding characteristics were 
investigated by a simple pin-on-plate type test in flowing sodium at 
temperatures to 538°C (1000°F). Subsequent testing involved tube/ 
tube spacer plate model tests utilizing actual steam generator tubing 
and tube spacer plate materials and configurations. Conditions of 
contact load, stroke, velocity, rubbing distance, sodium temperature, 
and intermittent dwell periods were investigated. In addition, the 
behavior of potential alternate spacer plate materials Ingot Iron 
(Armco Electromagnetic Iron) and Inconel 718 as well as Vacuum 
Arc Remelt and Electroslag Remelt tubing were evaluated. 


46478 (WARD-XS—3045-25) Physics evaluations and applica- 
tions quarterly progress report for period ending January 31, 1979. 
Paik, N.C.; Varner, S.K.; Yarbrough, M.B. (Westinghouse Electric 
Corp., Madison, PA (USA). Advanced Reactors Div.). 1979. Con- 
tract EY-76-C-02-3045-012. 21p. AT. 

Under this advanced FBR system development task, ARD 
has initiated a study to determine the neutronic feasibility of a new 
and improved proliferation and diversion resistant FBR. This unique 
FBR design concept utilizes U*** fuel and incorporates an operating 
mode which does not require any refueling throughout the lifetime 
of the plant. These design features significantly enhance its prolifera- 
tion and diversion resistance characteristics. Furthermore, it does 
not require an operating plutonium reprocessing plant. 


46479 Characteristics of transition boiling in sodium-heated 


steam generator tubes. France, D.M.; Carlson, R.D.; Chiang, T.; 
Priemer, R. (Argonne National Laboratory, Components Technol- 
ogy Division, Argonne,I]. 60439). J. Heat Transfer; 101: No. 2, 270- 
275(May 1979). 

Thermal fluctuations were measured in the tube wall in the 
transition boiling zone of a full-scale LMFBR sodium-heated steam 
generator tube. The tube had an inside diameter=10 mm, wall 
thickness =2.90 mm, heated length= 13.1 m, and material =2 1/4 Cr- 
1 Mo steel. Water flowed vertically upwards inside the straight tube, 
and sodium flowed counter-currently in a surrounding annulus. 
Results of thermal, spectral, and thermal stress analyses are present- 
ed for a test within the normal operating range of LMFBR steam 
generators. Results of other tests are presented that show the effects 
and sensitivity of sodium temperature and water pressure on the 
severity of the thermal fluctuations. 
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46480 Use of temperature variance to detect sodium boiling. 
Meek, C.C. (Argonne National Lab., IL); Doerner, R.C.; Hurt, R.F. 
Nucl. Sci. Eng.; 70: No. 2, 201-204(May 1979). 

Development of the temporal energy equations governing 
temperature variances has shown that abrupt increases in these 
quantities may be expected at coolant boiling inception. Such in- 
creases are dependent on local loss-of-coolant flow and the coupling 
between temperature and flow fluctuations. Observations from an in- 
pile liquid-metal fast breeder reactor simulation experiment demon- 
strate that variance increases can be appreciable. 


46481 Method of shielding a liquid-metal-cooled reactor. Sayre, 
R.K. (to Dept. of Energy). US Patent 4,102,739. 25 Jul 1978. Filed 
date 30 Sep 1976. 6p. 

PAT-APPL-728,359. 

The primary heat transport system of a nuclear reactor - 
particularly for a liquid-metal-cooled fast-breeder reactor - is shield- 
ed and protected from leakage by establishing and maintaining a bed 
of a powdered oxide closely and completely surrounding all compo- 
nents thereof by passing a gas upwardly therethrough at such a rate 
as to slightly expand the bed to the extent that the components of the 
system are able to expand without damage and yet the particles of a 
the bed remain close enough so that the bed acts as a guard vessel 
for the system. Preferably the gas contains 1 to 10% oxygen and the 
gas is passed upwardly through the bed at such a rate that the lower 
portion of the bed is a fixed bed while the upper portion is a fluidized 
bed, the line of demarcation therebetween being high enough that 
the fixed bed portion of the bed serves as guard vessel for the 
system. 


46482 (DOE-tr—178) Heat transmission during start-up in car- 
bide fuel rods provided with average to large fabrication gaps. Steiner, 
H. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Inst. fuer Material- und Festkoerperforschung). 5 Jul 1978. Transla- 
tion of KFK—2472, June 1977. 35p. Dep. NTIS, PC A03/MF AOI. 

Work performed under United States—W. Germany Fast 
Reactor Exchange Program. 

The effect of various geometries on the temperature distribu- 
tion in helium bonded carbide fuel rods was investigated by solving 
the heat-conduction equation by means of a Fourier series develop- 
ment. In particular, concentric, eccentric, and staggered arrange- 
ments of uncracked pellets as well as pellet cracking with subsequent 
displacement of pellet fractions toward the cladding were described 
by means of a model. It turned out that the heat transmission 
coefficients, determined experimentally during start-up in helium- 
bonded carbide fuel rods with average fabrication gaps, can only be 
explained by this last effect. The fact that this effect has not been 
taken into consideration is also the reason for the discrepancy 
between the experimental results and the predictions by the GAPRS 
heat transmission model which is based on a concentrically placed, 
uncracked pellet. 


46483 (DOE-tr—175) Analysis of the structure and the thermal 
behavior of the UO.—PuO, fuel in the irradiation experiment FR2 
capsule test series 5a, Lopez Jimenez, J.; Elbel, H. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Material- 
und Festkoerperforschung). 3 Jul 1978. Translation of KFK—2477, 
June 1977. 50p. Dep. NTIS, PC A03/MF AO1. 

Work performed under United States—W. Germany Fast 
Reactor Exchange Program. 

In the Karlsruhe FR2 research reactor nine fuel pins were 
tested in a total of three irradiation capsules within the framework of 
the 5a test series. The fuel pins contained UO.—PuOz fuel pellets. 
The irradiation times were different for the three capsules. They 
reached burnup values of approximately 6, 17, and 47 MWd/kgMe 
for rod power levels of 400 to 600 W/cm and cladding surface 
temperatures between 500 and 700°C. A detailed analysis of the fuel 
structure was carried out in order to determine the fuel surface 
temperature. For this purpose two models were used which describe 
the formation of the columnar crystal zone or the zone where the 
directed growth of the grain depends upon the irradiation time and 
the temperature profile in the fuel. 


46484 (DOE-tr—174) Fast breeder cladding tubes provided with 
helical fins: development and testing. Jacobi, O. (comp.). (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Ma- 
terial- und Festkoerperforschung). 1 Jul 1978. Translation of KFK— 
2442, April 1977. 69p. Dep. NTIS, PC A04/MF AO1. 

Work performed under United States—W. Germany Fast 
Reactor Exchange Program. 

Development of fast breeder tubes with helical fins started 
around 1966. The development was initiated mainly by the search 
for a more favorable alternative to the conventional spacers such as 
grids and spiral wires. First of all the possibility was investigated of 
fabricating them on an industrial scale. The first thermohydraulic 
and fluid dynamic tests were made in parallel by AEG, GfK, and 
Interatom. The different stages of development are shown and, 
finally, two rather large projects are described. These projects are 
the licensing for the irradiation of finned-tube oxide fuel elements in 





4880 ENERGY RESEARCH ABSTRACTS 


KNK-II and the already complete 19-rod fuel element bundle irra- 
diation experiment Mol 7D GfK performed in the 500 kW sodium 
loop of the Belgian BR2 reactor. In this BR2 experiment the maxi- 
mum target burnup of 85,000 MWd/t of oxide was attained without 
complications. 


46485 (DOE-tr—176) Experimental investigation of the turbu- 
lent flow through a wall subchannel of a rod bundle. Rehme, K. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik). 30 Jun 1978. Translation 
of KFK—2441, April 1977. 114p. . NTIS, PC A06/MF AOl1. 

Work performed under United States—W. Germany Fast 
Reactor Exchange Program. 

An experimental investigation was carried out to obtain reli- 
able information on the transport properties of turbulent flow 
through subchannels of rod bundles. Detailed data were obtained on 
the distributions of the average-flow velocity, the turbulence intensi- 
ties in all directions and, thus, the kinetic energy of turbulence, the 
shear stresses in the directions normal and parallel to the walls, and 
the wall shear stresses for a wall subchannel of a rod bundle of four 
parallel rods. The pitch-to-diameter ratio of the rods, which was 
equal to the wall-to-diameter ratio, was 1.07, and the Reynolds 
number for the investigation was Re = 8.7 x 10* On the basis of the 
data measured, the eddy viscosities in the directions normal to and 
parallel to the walls were calculated. Thus, detailed data on the eddy 
viscosities in directions parallel to the walls in rod bundles were 
obtained for the first time. The results of the measurements were 
compared with the results of the VELASCO computations. 


46486 World energy resources, demand and supply of energy, and 
the prospects for the fast breeder reactor. Haefele, W. (International 
Inst. for Applied Systems Analysis, Vienna, Austria). pp 3-14 of 
Design, construction, and — experience of demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

In the past it was taken for granted that the prime role of fast 
breeder reactors was to complement light water reactors, mainly 
because of their similar and compatible fuel cycles. In particular, the 
plutonium converted in LWRs is most intelligently disposed of and 
used in FBRs. Evaluation of the time horizon of such reactor 
strategies generally extended only to the year 2000. It is important to 
realize, however, that the salient task in the breeder field after 2000-- 
besides electricity generation--will be to substitute for conventional 
“cheap” oil. Electricity today makes up only 10% to 12% of the 
total secondary energy, while liquids essentially command up to 
about 50%. Thus the future application of the FBR technology will 
have to be geared more to the production of a liquid secondary 
energy carrier than to electricity. A new yardstick for all these 
considerations is the strongly rising energy prices. Order-of-magni- 
tude considerations most important for a fast breeder application 
against a global energy demand scenario for the year 2030 are 
presented. 


46487 Past and present role of fast breeder reactors in Japan. 
Tomabechi, K. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo, Japan). pp 15-27 of Design, construction, and operat- 
ing experience of demonstration LMFBRs. Vienna, Austria; Interna- 
tional Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

To meet increasing future energy demand in Japa™ utilization 
of fission energy should be promoted. In particular it is of vital 
importance to develope and utilize FBRs as soon as possible in order 
to save the natural uranium needed. Ten years have passed since the 
development of FBRs in Japan was initiated as a national project 
with the highest priority and now the experimental fast reactor 
JOYO is successfully being commissioned and the prototype fast 
breeder reactor MONJU has reached the stage of proceeding to 
construction. Experience gained from past development work en- 
courages further strong effort towards the commercialization of 
FBRs. The important role to be played by FBRs, the development 
programme for FBRs, and the experience gained so far from the 
programme in Japan are reviewed. 


46488 Past and present role of fast breeder reactors in the 
Federal Republic of Germany. Guthamann, E. (INTERATOM, Ber- 
gisch Gladbach, Germany); Kessler, G.; Stoehr, H. pp 57-68 of 
Design, construction, and operating experience of demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). 


From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Studies on future energy needs, the introduction of light 
water reactors and the availability of uranium on the world market 
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lead to the conclusion that the fast breeder should be available for 
commercial introduction after 1990. The fast breeder development 
programme in the FRG, Belgium, and The Netherlands is concen- 
trating on these project aims. At present the KNK II test reactor is 
in operation and the 300 MW(e) prototype fast reactor SNR 300 is 
under construction. It is intended to build a future commercial-size 
fast breeder in close co-operation with Belgium, The Netherlands, 
France, and Italy. 


46489 Past and present role of fast breeder reactors in France: 
experience gained with Rapsodie and Phenix. Conte, F. (CEA, Centre 
de Marcoule, Bagnols-sur-Ceze, France); Brosson, G.; Pontier, R. pp 
69-78 of Design, construction, and operating experience of demon- 
stration LMFBRs. Vienna, Austria; International Atomic Energy 
Agency (1978). (In French) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Rapsodie has recently celebrated ten years of operation, 
which provides an occasion for reviewing the performance of the 
facility--availability, behaviour of the main components, experiments 
carried out, evolution of operating conditions, and difficulties en- 
countered. A major operation recently carried out successfully, i.e. 
the replacement of the control plug, is described. The experience 
gained during four years of industrial operation of the Phenix facility 
is also discussed. An account is given of the behaviour of the 
material, fuel performance (burn-up, number of assemblies irradiated, 
breeding ratio), the dosimetry and the wastes produced. Among the 
difficulties encountered the main event has been a sodium leak on the 
intermediate heat exchangers; all six exchangers have been repaired 
under satisfactory working conditions, without causing any irradia- 
tion of the personnel. 


46490 Past and present role of fast breeder reactors in the USSR. 
Kochetkov, L.A.; Bagdasarov, Yu.E. (Inst. of Physics and Power 
Engineering, Obninsk, USSR). pp 79-87 of Design, construction, and 
operating experience of demonstration LMFBRs. Vienna, Austria; 
International Atomic Energy Agency (1978). (In Russian) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The development of sodium-cooled fast reactors in the USSR 
is reviewed. First the results of general research, and of the develop- 
ment and operation of experimental facilities, test rigs and reactors 
are briefly Reread sak etlch made it possible to formulate the 
basic principles for the design and construction of demonstration 
power plants such an BN-350. The experience derived from the 
construction and operation of BN-350 and from the construction of 
BN-600 is discussed. The experience of start-up, adjustment, and 
operation of BN-350 shows that sodium-cooled fast reactors have 
successfully completed the stage of industrial-scale pilot operation. 
The characteristics of the planned series of BN-1600 power plants 
are mentioned and compared with those of BN-350 and BN-600. 


46491 Past and present role of fast breeder reactors in the United 
Kingdom. Moore, J. (United Kingdom Atomic Energy Authority, 
Risley, England). pp 89-103 of Design, construction, and operating 
experience of demonstration LMFBRs. Vienna, Austria; Internation- 
al Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Predictions of requirements for energy and availability of 
primary energy sources in the UK during the next few decades show 
a strong incentive for early introduction of fast reactors. After the 
turn of the century they appear to be the only known method for 
meeting long-term ore that would be necessary for an on-going 
thermal reactor programme. Current proposals are to construct a 
commercial demonstration fast reactor, CDFR, with its fuel plants, 
to obrtain the experience and confidence that would be necessary to 
launch a programme of fast reactors. Confidence in ability to pro- 
ceed with CDFR is based on a substantial programme of develop- 
ment during the past 25 years culminating in the prototype fast 
reactor, PFR, and its fuel fabrication and reprocessing plants. Expe- 
rience with PFR has been invaluable in guiding the design of CDFR. 


46492 Past and present role of fast breeder reactors in Italy. 
Castelli, G. (ENEL, Rome, Italy); Cicognani, G.; Ghilardotti, G.; 
Musso, B. pp 105-114 of Design, construction, and operating experi- 
ence of demonstration LMFBRs. Vienna, Austria; International 
Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The programme that is under development in Italy for fast 
breeder reactors is described. The Italian engagement in the con- 
struction of the Creys—Malville plant is discussed as well as the 
work at present under way in R & D activities and on the PEC 
reactor. The roles of the different organizations involved in the fast 
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breeder reactor programme are also considered with particular at- 
tention to the activities carried out by AGIP NUCLEAR, CNEN, 
ENEL, NIRA, and by the manufacturing companies. An overall 
picture of the different agreements between European countries is 
also given with reference to the construction of the Creys—Malville 
plant and to research and industrial development activities. 


46493 Past and present role of fast breeder reactors. Megy, J. 
(Centre d'Etudes Nucleaires de Saclay, Gif-sur-Yvette, France). pp 
115-139 of Design, construction, and operating experience of demon- 
stration LMFBRs. Vienna, Austria; International Atomic Energy 
Agency (1978). (In French) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 + 1978). 

The LMFBR type reactor development programs of the UK, 
Japan, USSR, USA, German Federal Republic, France, and Italy 
are reviewed. 


46494 Measurements in PFR of importance to safety and reactor 
performance. Smith, D.C.G. (Dounreay Nuclear Power Develop- 
ment Establishment, Caithness, England); Crowe, D.S.; Lennox, 
T.A.; Hampshire, R. pp 143-158 of Design, construction, and operat- 
ing experience of demonstration LMFBRs. Vienna, Austria; Interna- 
tional Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Measured values of a number of important parameters associ- 
ated with PFR core performance are given and compared with 
calculations. Generally agreement is good but where discrepancies 
have been found attention is drawn to possible reasons. 


46495 ~— systems of KNK and SNR 300. Glinsky, H.W.; 

Mehren, F.; Voj, P.; Hoffmann, H.; Marten, K. (INTERATOM, 
Bergisch Gladbach, Germany). pp 191-203 of Design, construction, 
and operating experience of demonstration LMFBRs. Vienna, Aus- 
tria; International Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The shutdown systems are an integral part of the reactor 
protection system. Two independent systems are installed to increase 
the reactor safety. These systems consist of several separate units 
which operate in different ways to avoid common mode failures. 
One of the shutdown systems also controls the reactor. The develop- 
ment of the shutdown systems is supported by an extensive experi- 
mental programme: tests with components; tests with prototypes in 
water and sodium; tests with units which are to be installed in the 
reactor; and a final operational test in the reactor. The principle of 
the KNK II sutdown systems is described. 


46496 Operating experience of the BN-350 fast reactor (1972— 
1977). Yurchenko, D.S.; Vasilenko, K.T.; Demin, A.A.; Pomerant- 
sev, G.B.; Samarkin, A.A.; Skorikov, N.V.; Tverdovskii, N.D.; 
Shkol’nik, V.S. (BN-350 Reactor, Shevchenko, USSR). pp 227- 246 
of Design, construction, and operating experience of demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). (In Russian) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The start-up and power commissioning of the BN-350 reactor 
are reported together with the results of experimental studies. The 
main results of operation from the time the reactor reached a power 
level of 650 MW(th) till 1 January 1978 are given. Operating 
experience with the principal equipment and technological system is 
discussed and radiation conditions are described. The cases of failure 
of the steam generator heat-transfer surfaces are considered. 


46497 Theoretical and experimental studies on the physical char- 
acteristics of the BN-350 reactor. Alekhin, L.A.; Zvonarev, A.V.; 
Ivanov, A.P. (Inst. of Physics and Power Engineering, Obninsk, 
USSR). pp 263-285 of Design, construction, and operating experi- 
ence of demonstration LMFBRs. Vienna, Austria; International 
Atomic Energy Agency (1978). (In Russian) 

From Symposium or design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

he main results of physics studies on the BN-350 reactor 
which were carried out during physical and power commissioning 
and in the early stages of operation are discussed. The characteristics 
considered were the critical parameters, the efficiency of the power 
control and instrumentation system components, the temperature 
and power coefficients of reactivity, reactivity effects due to fuel 
burn-up, the distribution of various reaction rates over the reactor, 
and the ratios of the average cross-sections of the fissionable iso- 
topes. The calculated results were obtained by different methods and 
computation programs. It is shown that the theoretical approaches 


NUCLEAR POWER PLANTS 4881 


developed during the design of the reactor, together with the 
BNAB-70 multigroup constants, ensure good agreement between the 
calculated and experimental values in most cases. 


46498 Primary circuits of Phenix and Super-Phenix. Vial, B. 
(Centre de Marcoule, Bagnols-sur-Ceze, France); Theverin, M.; 
Guidez, J.; Sauvage, M.; Schaler, K. pp 295-312 of Design, construc- 
tion, and operating experience of demonstration LMFBRs. Vienna, 
Austria; International Atomic Energy Agency (1978). (In French) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

An account of the operating experience of the primary cir- 
cuits of Phenix since it went into industrial-scale operation is present- 
ed. After a brief description of the primary circuits, the principal 
incidents which have interfered with reactor operation, mainly those 
which affected the pumps and intermediate exchangers, are men- 
tioned. Detained comments are made of how the operations of 
removal, repair and re-installation of the intermediate exchangers 
were carried out. The second part gives a comparative description of 
the Phenix and Super-Phenix primary circuits. The reasons which 
led to design changes in Super-Phenix are explained. The most 
important modifications involved the reactor cover and the type of 
heat insulation used, the supporting structure of the plate resting on 
the bottom of the main vessel and the use of double recess. 


46499 Comparative analysis of layout and design in the RN-600 
and BN-350 reactors. Makovskii, A.A.; Mitenkov, F.M.; Pakhomov, 
V.V.; Shiryaev, V.I. (Gorkii Polytechnic Inst., USSR). pp 313-325 of 
Design, construction, and operating experience demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). (In Russian) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The technical solutions adopted for the primary circuit, indi- 
vidual items of equipment and the design of the most important 
components of the’BN-350 and BN-600 reactors emphasizing layout 
characteristics are presented. The advantages and disadvantages of 
the loop and pool designs are discussed wit! ghee to the reliability 
and safety of these reactors, and the experience acquired in building 
them. The technical advantages of the pool design are substantiated 
for fast reactors in the medium power range. 


46500 Problems of designing and testing primary loop compo- 
nents of fat reactors. Bragagnoli, F. (CNEN, Bologne, Italy); Tonar- 
elli, L.; Bandiera, P.G. pp 327-335 of Design, construction, and 
operating experience demonstration LMFBRs. Vienna, Austria; In- 
ternational Atomic Energy Agency (1978). (In Italian) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The main problems encountered in Italy in connection with 
designing and testing the primary loop components of the PEC, the 
Creys-Malville power plant, and the Super-Phenix line are described. 
The work carried out on piping, intermediate heat exchangers, 
drives, mechanical pumps, and inflatable joints, and also the presenti 
status of developmental work on sodium test loops for this type of 
component are described. 


46501 Development, design, construction, and testing of pumps, 
intermediate heat exchangers and manipulator systems for in-service 
inspection of SNR 300. Vroom, J.P. (B.V. Neratoom, The Hague, 
Netherlands); Heslenfeld, M.W.; Westerweele, W.J.; Hoeft, J.E.; 
Kirchner, G.F.; Menck, J.W.; van Willigen, A. pp 347-374 of 
Design, construction, and operating experience demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The development, design, construction, and testing activities 
for sodium pumps and intermediate heat exchangers as carred out by 
NERATOOM in the Netherlands are described. Testing of full-size 
components under operational conditions yielded important informa- 
tion for the design of the components for SNR 300. Information is 
also given in brief on the manufacture of the components. The 
second part reviews the work done on manipulator systems for in- 
service inspection as carried out by INTERATOM in Germany. In 
this field again experience gained from tests had important conse- 
quences for the design of the apparatus for SNR 300. 


46502 Design and experimental testing of intermediate heat ex- 
changers. Budov, V.M.; Golovko, V.F.; Grddichko, E.M.; Lukase- 
vich, B.I.; Loginov, S.A.; Sabin, N.I. pp 375-392 of Design, con- 
struction, and operating experience demonstration LMFBRs. 
Vienna, Austria; International Atomic Energy Agency (1978). (In 
Russian) 
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From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The design and principal characteristics of the intermediate 
heat exchangers selected for the BN-350 and BN-600 reactors are 
presented. The problems which arose during the design of the heat 
exchangers and the approach adopted for their solution are consid- 
ered. The experimental testing of heat —— involving the 
—e of thermal, hydrodynamic, and vibrational characteristics, is 

iscussed. 


46503 Operating experience with the PFR primary circuit and 
design intentions for CDFR. Broadley, D. (Nuclear Power Co. 
(Risley) Ltd., England); Laithwaite, J.M.; Walford, J.G. pp 403-410 
of Design, construction, and operating experience demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The high reliability of the reactor and the primary circuit of 
PFR is noted. Despite a small number of difficulties associated with 
the auxiliaries the operation of the reactor has been unaffected. The 
current status of the CDFR design is described. The influence on 
this design by the substantial and valuable experience gained from 
PFR is discussed. 


46504 Fuel and component handling in PFR and intentions for 
CDFR. Broomfield, A.M. (Dounreay Nuclear Power Development 
Establishment, Caithness, England); Holmes, J.A.G.; Webb, J. pp 
425-433 of Design, construction, and operating experience demon- 
stration LMFBRs. Vienna, Austria; International Atomic Energy 
Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The extensive operating experience with fuel and component 
handling in the Prototype Fast Reactor (PFR) is summarized, with 
emphasis on the fuel transfer system. The route for fuel sub-assem- 
blies, including preparation in the new fuel cell, transfer to the 
storage rotor within the reactor vessel, transfer between rotor and 
core and the return to the irradiated fuel cave is described with 
details of experience so far. The cave was commissioned in 1977 and 
has received the first irradiated fuel from the reactor for examina- 
tion. A large number of sub-assemblies has been handled between 
storage rotor and core without significant difficulty and the design 
rates of transfer have been achieved. The fuel charge machine must 
be loaded into the reactor for each refuelling operation. The design 
of a machine which can remain in the reactor during operation is 
being prepared, since experience indicates that the time for refuelling 
shutdowns can be substantially reduced. 


46505 Electrochemical and physical methods for reactor diagno- 
sis. Fuge, R.; Teske, K.; Ullmann, H. (Central Inst. for Nuclear 
Research, Rossendorf, Germany). pp 435-449 of Design, construc- 
tion, and operating experience demonstration LMFBRs. Vienna, 
Austria; International Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 _ 1978). 

Electrochemical cells with solid electrolyte have been devel- 
oped to measure the oxygen and the hydrogen concentration in 
sodium and cover gas. Experimental results are presented and the 
method is recommended for the detection of water leaks in steam 
generators. A supplementary method for the leak detection is the 
“bubble noise” in magnetic flowmeter output signals. Hydrogen and 
argon void fractions of one per cent can be detected. Some results of 
R & D work for the acoustic monitoring of the reactor and the 
steam generator are presented. 


46506 Fuel handling experience with liquid-metal reactors. 
Foster, K.W. (Atomics International, Canaga Park, CA). pp 451-464 
of Design, construction, and operating experience of demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The basic design approach for fuel-handling equipment for 
Liquid Metal Fast Breeder Reactors in the USA orginated from the 
Experimental Breeder Reactors (EBR)I and II and the Sodium 
Reactor Experiment (SRE). EBR-II paved the way for many of the 
current in-vessel handling concepts, such as rotating plugs, and 
although the SRE was a thermal reactor, the Proven design of 
ex-vessel handling machines evolved from this concept. Early fuel- 
handling system design concepts are described. Design, develop- 
ment, fabrication, and operating problems that led to the next design 
generation are discussed. Reactor concepts discussed include SRE, 
HNPF, EBR-II, Fermi, SEFOR, FFTF, and CR8RP. Also, con- 
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cepts under consideration for the commercial size Prototype Large 
Breeder Reactors (PLBR) are covered. 


46507 Tank for storage of spent fuel elements under sodium: 
special design features and solutions proposed. Debauche, M.; Dehon, 
C.; Brahy, N. (Belgonucleaire, Brusells, Belgium). pp 477-488 of 
Design, construction, and operating experience of demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). (In French) 
rom Symposium on design, construction and omens ex- 

perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

A short explanation is given of the handling circuit for the 
SNR fuel. In the description of the storage facility the emphasis is on 
the components, which are examined in detail. A brief reference to 
their functions is followed by a description of the solution adopted 
and a discussion of its advantage. 


46508 Contribution of Italian industry to the development of 
reactor components and fuel-handling systems of fast reactors. Gior- 
dano, P. (NIRA, SpA, Genoa, Italy); Di Leo, S.; Berni Canani, S.; 
Piana, F. pp 489-505 of Design, construction, and operating experi- 
ence of demonstration LMFBRs. Vienna, Austria; International 
Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The principal activities carried on by Italian industry con- 
cerning in-core structures, core facilities, and fuel-handling systems 
are described. In particular the following items are described: the 
PEC reactor central experimental zone equipment (test channel), 
whose design is in progress at NIRA; the core support structures for 
Super-Phenix 1, which will be constructed by BREDA; the out-of- 
core fuel-handling system of PEC, delegated to SNIA-TECHINT, 
who have now completed the feasibility studies and are proceeding 
to construction plans; the parts of the primary fuel-handling system 
for Super-Phenix 1, i.e. charging and discharging machines and the 
straight-pull machine, designed and made by NIRA and CMI. 


46509 Operation of the PFR and design of the CDFR secondary 
circuit. Taylor, D. (Nuclear Power Co. (Risley) Ltd., England); 
Smedley, J.; Broomfield, A.M. pp 509-525 of Design, construction, 
and operating experience of demonstration LMFBRs. Vienna, Aus- 
tria; International Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

design and operational experience of the Prototype Fast 
Reactor (PFR) secondary circuits are reviewed. The preparation of 
the design proposal for this development strategy is the intention to 
instal Replacement Tube Bundles (RTB) in the superheater and 
reheater shells, which will be virtually full-size prototypes of the 
CDFR superheater units. 


46510 Design, construction, and operating experience of second- 
ary sodium circuits of fast reactors. Robin, M.G. (Centre d'Etudes 
Nucleaires de Saclay, Gif-sur-Yvette, France); Saur, J.M.; Vial, B.; 
Brachet, A. pp 527-555 of Design, construction, and operating 
experience of demonstration LMFBRs. Vienna, Austria; Internation- 
al Atomic Energy Agency (1978). (In French) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The designs of the secondary sodium circuits of fast reactors 
developed in france are presented. Each sodium loop comprises the 
following main components; two intermediate heat exchangers in 
which the secondary sodium circulates inside the tubes; a steam 
generator (single passage of water) which may be either of the multi- 
module (Phenix) or of the single-module (Super-Phenix) type; and a 
vertical mechanical pump immersed in the sodium expansion tank. 
Main characteristics, date of sodium filling and duration of power 
operation are specified for the Phenix. A more detailed description is 
given of the incidents which have occurred and of the measures 
taken to prevent their recurrence; also of the main modifications to 
the circuits. The means of monitoring the physico-chemical charac- 
teristics of sodium are listed and the principal findings as regards its 
purity are presented. 


46511 Design of thy MONJU heat transport system and the 
related R and D work, including steam generator. Kanamori, A.; 
Imanaka, N.; Nakai, Y. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Tokyo, Japan). pp 573-585 of Design, construction, and 
operating experience of demonstration LMFBRs. Vienna, Austria; 
International Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The heat transport system of the prototype plant MONJU is 
based on the “loop-type” concept and consists of three circuits of 
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both primary and intermediate loops. The main pumps are located in 
the cold leg in both loops and the intermediate heat exchangers are 
of the vertical shell and tube type with no sodium level. The steam 
generators are composed of helically coiled tubes and are divided, 
with superheater and evaporator, both of which contain cover gas. 
Various kinds of R and D work have been conducted since 1970 to 
demonstrate the feasibility of the components and the experimental 
results have been reflected in detailed designs. 


46512 Development, design, construction, and prototype test ex- 
perience of steam generators for SNR 300. Knaap, M.H. (B.V. 
Neratoom, The Hague, Netherlands); Ludwig, P.W.P.H.; Smit, 
C.C.; Van Westenbrugge, M.K.; Broodman, J.J.; Vander Krogt, 
C.A.J. pp 587-603 of Design, construction, and operating experience 
of demonstration LMFBRs. Vienna, Austria; International Atomic 
Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Development and construction of the steam generators for 
the SNR 300 LMFBR are described. Basic design, test results of the 
prototypes and experiences with the licensing process are described. 
The test of the straight-tube type made some design changes neces- 
sary; the test of the helical-tube type was flawless. During testing of 
both the straight-tube and the helical-tube steam generator spurious 
hydrogen signals occurred. 


46513 Design, R and D, and manufacture of the components of 
secondary circuits for fast sodium power plant. Avanzini, P.G. 
(NIRA, Genoa, Italy); Valentini, P.; Bottiglioni, F. pp 605-627 of 
Design, construction, and operating experience of demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The efforts of Italian industry in the field of components for 
fast sodium power plants are presented. The main components 
involved are steam generators, sodium/air heat exchangers and large 
sodium valves. The development work carried out for these compo- 
nents is outlined and the main realizations are presented. A brief 
account is also given of the current situation of sodium plants 
supporting the development of these components. Research on mate- 
rials and the development of special sodium components are also 
reported upon. 


46514 Problems of sodium/water steam generator safety and 
their solution in the USSR. Poplavskii, V.M.; Bagdasarov, Yu.E.; 
Kozlov, F.A.; Kochetkov, L.A.; Titov, V.F. (Inst. of Physics and 
Power Engineering, Obninsk, USSR). pp 629-644 of Design, con- 
struction, and operating experience of demonstration LMFBRs. 
Vienna, Austria; International Atomic Energy Agency (1978). (In 
Russian) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The main results of experimental and theoretical studies on 
emergency conditions associated with sodium/water interaction are 
discussed. The current Soviet approach to the safety problems of 
sodium/water steam generators wit—ingle-wall separation of cool- 
ants is described. 


46515 Experiments on the fluid dynamics and thermodynamics of 
rod bundles to verify and support the design of SNR-300 fuel elements: 
status and open problems. Moeller, R.; Weinberg, D.; Trippi, G.; 
Tschoeke, H. (Kernforschungszentrum, Karlsruhe, Germany). pp 
673-692 of Design, construction, and operating of demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The reliable design of reactor core elements calls for precise 
knowledge of the 3D-temperature fields of the different components; 
this primarily applies to the fuel element cladding tubes, these being 
the first safety barrier. Where the 3D-temperature fields so far 
determined exclusively with the help of global thermohydraulic 
computer codes (SUBCHANNEL-Codes) have to be determined 
more accurately by local investigations is analyzed. The basis of 
these investigations is the measurement of local velocities and tem- 
perature in 19-rod bundle models of the SNR-300 fuel element 
performed at the Kernforschungszentrum Karlsruhe (KfK). Some 
important results of the extensive experimental investigations are 
reported and compared with global and local recalculations. Open 
problems are pointed out. The influence of the uncertainties in the 
thermohydraulic design with respoect to the strength analysis are 
discussed. 
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46516 Some aspects of core and fuel design in the Italian Fast 
Reactor Programme. Amendola, A. (CNEN-DRV, Milan, Italy); 
Bovalini, G.M.; Corticelli, P.; Iannuzzo, P.; Pezzilli, M.; Presciuttini, 
L. pp 693-708 of Design, construction, and operating of demonstra- 
tion LMFBRs. Vienna, Austria; International Atomic Energy 
Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Experience gained in the design of the Prova Elementi Com- 
bustibili (PEC) reactor core with particular emphasis on the aspects 
relevant to future power reactors is described. In particular the 
PRONOV computer code system is shown, which allows complete 
thermohydraulic and structural calculations to be made for the 
whole core, including: subchannel thermohydraulic heat exchange 
among different fuel sub-asseblies, hot spot probabilistic analysis and 
the CONCOR module for core restraint system analysis. Extension 
of the thermohydraulic modules to consideration of life effects on 
the rod bundles is under development. This is associated with an 
experimental programme: the results already obtained for the first 7- 
rod bundles are presented. The experimental ee for fuel rod 
development and fabrication processes for the PEC fuel assemblies 
are briefly described. 


46517 Design, construction, and operating experience of demon- 
stration LMFBR. The application of core and fuel performance experi- 
ence in British reactors to commercial fast reactor design. Bagley, 
K.Q. (UKAEA, Risley, England); Gatley, J.A. pp 725-736 of 
Design, construction, and operating of demonstration LMFBRs. 
Vienna, Austria; International Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The Prototype Fast Reactor (PFR) sub-assembly design is 
described with particular emphasis on the choice of factors that are 
important in determining satisfactory performance. Reasons for the 
adoption of specific clad and fuel design details are given in their 
historical context, and irradiation experience--mostly from the Doun- 
reay Fast Reactor (DFR)--in support of choices is described. The 
advantages of restrained core and the application of this concept to 
the Commercial Demonstration Fast Reactor (CDFR) core design is 
described. Probable future trends in pin and sub-assembly design are 
reviewed and the scope of associated irradiation testing programmes 
defined. Arrangements for monitoring and evaluating fuel perform- 
ance, both in reactor and post-irradiation, are outlined and the 
provisions for endorsement of CDFR pin, sub-assembly and core 
design details in PFR are indicated. 


46518 Future plans for the design and construction of fast reactor 
power stations. Moore, J. (Risley Nuclear Power Development Es- 
tablishment, England). pp 739-751 of Design, construction, and 
operating of demonstration LMFBRs. Vienna, Austria; International 
Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The development programs for LMFBR type reactors in 
France, Germany Federal Republic, Italy, Japan, The UK, the USA, 
and USSR are reviewed. 


46519 Future plans for the design and construction of fast breed- 
er reactors in France. Benmergui, A. (Electrice de France, Paris-La- 
Defense); Megy, J.; Vautrey, L.; Villeneuve, J. pp 753-773 of 
Design, construction, and operating of demonstration LMFBRs. 
Vienna, Austria; International Atomic Energy Agency (1978). (In 
French) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The motives underlying the development of fast neutron 
reactors in France and the chief characteristics of Super-Phenix 
together with the state of construction of the power station are 
discussed. Prospects for the construction of fast breeder reactors in 
France following Super-Phenix are analyzed. There is reference to 
the industrial organization and the European agreements established 
for the purpose. A detailed description of Super-Phenix (Creys- 
Malville Power Station) is given. 


46520 Future plans for the design and construction of fast reactor 
power stations in the Federal Republic of Germany. Kempken, M. 
(Federal Ministry for Research and Technology, Bonn, Germany); 
Koehler, M.; Wolfe, M. pp 775-783 of Design, construction, and 
operating of demonstration LMFBRs. Vienna, Austria; International 
Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Some important design features of future fast reactors in the 
Federal Republic of Germany (FRG) are presented, in particular for 
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the demonstration plant SNR 2 which is to follow the pemeuee 
SNR 300, presently under construction in Kalkar. The SNR 2 
conceptual design will be based on the SNR 300 design as far as 
possible. Programmes for the introduction of fast breeder reactor 
power stations on the part of the governments, the utilities, and 
suppliers are based on broad international co-operation. 


46521 Future plans for the design and construction of fast reactor 
power stations in Italy. Castelli, G. (ENEL, Rome, Italy); Ghilar- 
dotti, G.; Musso, B.; Pierantoni, F. pp 785-792 of Design, construc- 
tion, and operating of demonstration LMFBRs. Vienna, Austria; 
International Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Studies related to fast reactor technology have been pursued 
in Italy for a long time and this country is now deeply engaged in 
the demonstration and marketing phases, in accordance with the 
outlines of the Italian national energy plan. The following topics are 
examined: current possibilities for introducing fast reactors in Italy; 
the main social and political constraints concerning their introduc- 
tion; the necessary industrial and organizational structures (in the 
broadest meaning) existing or foreseen; the national programme 
pertaining to activities towards achieving this goal. 


46522 Future plans for the design and construction of fast reactor 
power stations in Japan. Tomabechi, K.; Miki, R. (Power Reactor 
and Nuclear Fuel Development Corp., Tokyo, Japan). pp 793-804 of 
Design, construction, and operating of demonstration LMFBRs. 
Vienna, Austria; International Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Tests for increasing the power of the experimental fast reac- 
tor JOYO which went critical in 1977 will begin soon and the 
maximum power of 50 MW(t) will be attained in the middle of 1978. 
Construction of the prototype reactor MONJU of 300 MWe) will 
begin in 1979 with a schedule of operation in the mid-1980s. Follow- 
ing operation on MONJU, construction of a large demonstration 
reactor of 1000 to 1500 MW(e) will be undertaken. Some 2 to 3 years 
after the construction of the demonstration reactor, a series of 
reactors will be constructed similar in size and design to promote 
commercialization of LMFBRs. The future programme of develop- 
ing LMFBRs is considered the most desirable way to promote 
commercialization of LMFBRs and strong efforts will be made to 
put this programme into practice. It is expected that LMFBRs will 
play an important role in mitigating the serious problem of energy 
supply in Japan foreseable around the turn of the century. 


46523 Future plans for the Teeiee. and construction of fast reactor 
power stations in the United Vaughan, R.D.; Wolff, 
P.H.W. (Nuclear Power Co. Risley) Lid Ltd., England). pp 805- 816 of 
Design, construction, and operating of ‘seunadivatins LMFBRs. 
Vienna, Austria; International Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

There is to be held in the United Kingdom a public inquiry 
into the need for fast reactors, and specifically the construction of a 
demonstration plant which must precede a commercial breeder 
programme. In anticipation of a successful outcome of this inquiry, 
current attention is directed toward the objectives, design, and 
construction of the demonstration reactor. The technical objectives 
of this reactor are: to validate all technical features of the first 
commercial reactors; to optimize operating techniques; to provide 
long-term information in advance of the commercial projects, and in 
due course to provide a vehicle for testing developments needed for 
later breeder programmes. Construction of the reactor will also 
establish in the UK the technical and manufacturing competence, the 
project organization and financial relationships necessary for a suc- 
cessful commercial programme. 


46524 Future plans for the design and construction of fast reactor 
power stations in the USSR. Kazachkovskii, O.D.; Mitenkov, F.M.; 
Troyanov, M.F. (Inst. of Physics and Power Engineering, Obninsk, 
USSR). pp 817-827 of Design, construction, and operating of demon- 
stration LMFBRs. Vienna, Austria; International Atomic Energy 
Agency (1978). (In Russian) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The principal structural, heat-engineering and physical char- 
acteristics of a fast reactor intended for a 1600 MW(e) power unit 
are presented. Sodium is used as coolant in the primary and second- 
ary Circuits and water and steam in the tertiary circuit. The reactor is 
so designed as to ensure high fuel cycle performance and economic 
power generation. 


ERA VOL. 4, NO. 18 


46525 rity i Laser- measurements of energy 
density spectra in turbulent channel flow. Loercher, G. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). Apr 1977. Translation of KFK—2448. 122p. 
Dep. NTIS, PC ACe/ME AOI 

Work performed ~~ United States—W. Germany Fast 
esac Ss Exchange Program. 

The results are presented of measurements in a turbulent 
channel flow. The measurements are carried out with a laser- 
Doppler anemometer. The fluid is water. Both the main flow com- 
ponents of the velocity and a component perpendicular to it are 
measured. The parameters are the Reynolds number and the distance 
from the wall. Especially the energy density spectra of the velocity 
fluctuations are evaluated. These spectra are considered in detail in 
this investigation. The spectra are subdivided into three ranges. The 
range of lower frequencies or wave numbers is represented by an 
approximate equation, and the parameters in the equation are calcu- 
lated. The -1 pattern in this range is also evaluated. 


46526 (DOE-tr—179) TUFCI, an experimental facility to study 
the molten-fuel—coolant interaction in a full-scale fuel element. 
Beutel, H. (Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorentwicklung). Feb 1977. Translation of 
KFK—2353. 65p. Dep. NTIS, PC A04/MF AOl. 

The safety investigations on the Na-cooled fast breeder reac- 
tors also include experiments on the fuel—sodium reaction, in which 
especially the conversion of thermal energy into mechanical energy 
is to be determined in a simulated fuel element. The development of 
a test facility is described in which fuel-sodium reactions will be 
carried out in geometries which are typical for fuel elements. In 
contradistinction to the actual fuel elements in a core reactor, the 
walls in the reaction room are almost rigid for the expected pressure 
transients. The sodium—UO; contact is then produced both by the 
sodium striking the molten UO, and by injection of small amounts of 
sodium into the UO; (initiation reaction). 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


46527 (LA-UR—79-1239) Selection of power plant elements for 
future space electric power ms. Buden, D. (Los Alamos Scientif- 


syste! 
ic Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 8p. (CONF- 


790803—11). Dep. NTIS, PC A02/MF AO1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A study on the t of nuclear reactor power plants that 
should be developed for future s missions is described. After 
careful consideration of power be ny configuration weights, sizes, 
reliabilities, safety, development cost and time, the configuration 
selected to be pursued was a heat-pipe reactor design with thermo- 
electric converters and heat-pipe radiator. 


46528 (LA-UR—79-1240) Missions and planning for nuclear 
space power. Buden, D. (Los Alamos Scientific Lab., NM (USA)). 
1979. Contract W-7405-ENG-36. 7p. (CONF-790803—06). Dep. 
NTIS, PC A02/MF AOl. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Requirements for electrical and propulsion power for space 
are expected to increase dramatically in the 1980s. Nuclear power is 
probably the only source for some deep space missions and a major 
competitor for many orbital missions, especially those at geosynch- 
ronous orbit. Because of the potential requirements, a technology 
program on reactor components has been initiated by the Depart- 
ment of Energy. The missions that are foreseen, the current reactor 
concept, and the technology program plan are described. 


REGULATION AND LICENSING 


46529 (CONF-790404—, pp 9-19) Implications of ANSI/ANS 
3.1 1978 on the nuclear industry. Palmer, F.A. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The revisions made to ANSI N18.1-1971, “American Nation- 
al Standard - Selection and Training of Nuclear Power Plant Person- 
nel” are described, and the effect these revisions have on staffing 
plans of utilities committed to the new revision is analyzed. Changes 
were made including: reorganization of the definition section; 
changes in certain experience requirements; increased credit allow- 
ance for certain experience; provisions for use of apprentices; the 
addition of new positions and their experience requirements as a 
result of NRC required Quality Assurance programs, commitments 
to regulatory guides and ANSI N18.7-1976; and improved guidance 
for hot and cold license training. 
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46530 (COO—4057-7) Gas Reactor International Cooperative 
Program. Interim report. Safety and licensing evaluaion of German 
Pebble Bed Reactor concepts. (NUS Corp., Rockville, MD (USA)). 
Sep 1978. Contract EN-77-C-02-4057. 134p. Dep. NTIS, PC A07/ 
MF AOl. 

The Pebble Bed Gas Cooled Reactor, as developed in the 
Federal Republic of Germany, was reviewed from a United States 
Safety and Licensing perspective. The primary concepts considered 
were the steam cycle electric generating pebble bed (HTR-K) and 
the process heat pebble bed (PNP), although generic consideration 
of the direct cycle gas turbine pebble bed (HHT) was included. The 
study examines potential U.S. licensing issues and offers some sug- 
gestions as to required development areas. 


46531 (HEDL-TI—75002-30) Revision of FFTF FSAR technical 
specifications. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Mar 1979. Contract EY-76-C-06-1830. 266p. AT. 

Revised technical specifications are presented for three-loop 
operation of the FFTF at 680°F inlet conditions with cores 1 and 2 
and without closed-loop experiments in the reactor. 


46532 (NTISUB/B/201—006-R9) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 6.1.1. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). 1978. 14p. 

Revision No. 1 to Section 6.1.1 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


46533 (NTISUB/E—142-001) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, DC 
(USA)). Jan 1979. 112p. NTIS $6.25. 

This report includes the issuances received during the speci- 
fied period from the Commission (CLI), the Atomic Safety and 
Licensing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LPB), and the Administrative Law Judge. 


46534 (NTISUB/E—142-002) Nuclear Regulatory Commission 
issuances. (Nuclear Regulatory Commission, Washington, DC 
(USA)). Feb 1979. 108p. NTIS $6.25. 

This report includes the issuances received during the speci- 


fied period from the Commission (CLI), the Atomic Safety and 
Licensing Appeal Boards (ALAB), the Atomic Safety and Licensing 
Boards (LPB), and the Administrative Law Judge. 


46535 (NUREG—0545) Public hearing process for nuclear 
power plants. Seminar report. (Nuclear Regulatory Commission, 
Washington, DC (USA)). Feb 1979. 335p. (CONF-7806142—). 
NTIS, PC A15/MF AOl. 

From Seminar on the hearing process for nuclear power 
plants; Washington, DC, USA (26 Jun 1978). 

On June 26 and 27, 1978, the Nuclear Regulatory Commission 
conducted a seminar on the public hearing process for nuclear 
power plants. The seminar was intended to examine current prac- 
tices regarding the conduct of public hearings and how these prac- 
tices related to the statutory intent, to assess whether existing 
procedures are being followed, and to explore whether administra- 
tive or legal changes are warranted. The seminar format allowed 
exchanges of views among participants in the hearing process and 
was attended by members of the public, the General Accounting 
Office, Congressional staffs, NRC, and the nuclear industry. The 
report contains panel reports on scheduling of public hearings, 
procedures for Board notification, selection and training of panel 
members, hearing procedures, and Board functions. 


46536 (NUREG—0555) Environmental standard review plans 
for the environmental review of construction permit applications for 
nuclear power plants. (Nuclear Regulatory Commission, Washington, 
DC (USA)). May 1979. 85ip. Dep. NTIS, PC A99/MF AO1. 

Information is presented concerning environmental descrip- 
tions; plant description; environmental impacts of construction; envi- 
ronmental impacts of station operation; environmental measurements 
and monitoring programs; environmental impacts of postulated acci- 
dents involving radioactive materials; the need for the plant; alterna- 
tives to the project; and evaluation of the proposed action. 


46537 (RDT-F—3-6T(Rev.)(3-79)) Nondestructive examination 
(supplement to ASME Boiler and Pressure Vessel Code, Section V). 
(Department of Energy, Washington, DC (USA). Office of Nuclear 
Energy Programs). Mar 1979. Contract W-7405-ENG-26. 18p. Free 
from RSO. 

This standard supplements the requirements of the 1977 edi- 
tion of the ASME Boiler and Pressure Vessel Code. Included are 
requirements for using this standard as a supplement to the ASME 
Code, together with supplemental requirements. 


NUCLEAR POWER PLANTS 


REACTOR DOCKETS 


46538 (NUREG—0540(Vol.1)(No.4)) Title list of documents 
made publicly available. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Administration). 1 Apr 1979. 347p. Dep. 
NTIS, PC A15/MF AO1. 

Portions of document are illegible. 

This monthly publication contains descriptions of the infor- 
mation received and generated by the U.S. Nuclear Regulatory 
Commission (NRC). This information includes (1) docketed material 
associated with civilian nuclear power plants and other uses of 
radioactive materials and (2) nondocketed material recived and 
generated by NRC pertinent to its role as a regulatory agency. This 
series of documents is indexed by a Personal Author Index, a 
Corporate Source Index, and a Report Number Index. The docketed 
information includes the information formerly issued through the 
Department of Energy's Technical Information Center under the 
title Power Reactor Docket Information (PRDI) and, in addition, 
information received or generated on other uses of radioactive 
materials. (RWR) 


ECONOMICS 


46539 (CONF-7811126—1) Outlook for nuclear fission 
Anderson, T.D. (Oak Ridge National Lab., TN (USA)). 1978. Con- 
tract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/MF AOI. 

From 2. annual international conference on energy; Washing- 
ton, DC, USA (30 Nov 1978). 

The electric utility industry has made a substantial commit- 
ment to nuclear power. The industrial capability to produce nuclear 
plants is large and well established. Nevertheless, nuclear energy in 
the United States is at the crossroad, and the direction it will take is 
not at all assured. The postponements, cancellations, and lack of 
orders for new plants over the past three years raise some serious 
questions about the future. The present problems of nuclear energy 
are primarily nontechnical in nature. If the nontechnical issues can 
be resolved, the future for nuclear looks bright indeed. The LWR 
and other converters could provide strong competition for coal and 
other electric power options for a half century or more. If develop- 
ment goals are met, the nuclear breeder offers the prospect of a very 
large supply of energy at stabilized prices over a time span of 
centuries. 


46540 (HEDL-TC—1399) Economic analysis of nuclear reac- 
tors. Owen, P.S.; Parker, M.B.; Omberg, R.P. (Hanford Engineering 
Development Lab., Richland, WA (USA)). May 1979. Contract EY- 
76-C-14-2170. 39p. Dep. NTIS, PC A03/MF AOI. 

The report presents several methods for estimating the power 
costs of nuclear reactors. When based on a consistent set of econom- 
ic assumptions, total power costs may be useful in comparing reactor 
alternatives. The principal items contributing to the total power 
costs of a nuclear power plant are: (1) capital costs, (2) fuel cycle 
costs, (3) operation and maintenance costs, and (4) income taxes and 
fixed charges. There is a large variation in capital costs and fuel 
expenses among different reactor types. For example, the standard 
once-through LWR has relatively low capital costs; however, the 
fuel costs may be very high if UsOx is expensive. In contrast, the 
FBR has relatively high capital costs but low fuel expenses. Thus, 
the distribution of expenses varies significantly between these two 
reactors. In order to compare ia od costs, expenses and revenues 
associated with each reactor may read over the lifetime of the 
plant. A single annual cost, often aah led a levelized cost, may be 
obtained by the methods described. Levelized power costs may then 
be used as a basis for economic comparisons. The paper discusses 
each of the power cost components. An exact expression for total 
levelized power costs is derived. Approximate techniques of estimat- 
ing power costs will be presented. 


CONSTRUCTION AND OPERATION 


46541 (NP—23802) Probabilistic analysis of the cost for surface- 
sited and underground nuclear power plants. Terasawa, K.; O'Toole, 
R.; Goldsmith, M. (Jet Propulsion Lab., Pasadena, CA (USA)). Mar 
1978. 77p. Dep. NTIS, PC AOS/MF AO}. 

The study reported in this document addresses the compara- 
tive costs of surface and underground nuclear power plants. The 
analysis considers the possible uncertainities associated with nuclear 
power plant construction, and thus is a supplement to the cost 
estimates prepared by the engineering firms. Because the method 
requires a considerable level of detail in the engineering cost esti- 
mates which form the basic data input, information beyond that 
usually supplied with conceptual designs is necessary. In the present 
study, only with the berm plant estimates were examined in detail, 
thus the present report treats only with the berm design. The method 
is equally applicable to the mined cavity concept, however. 
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FUEL CYCLE 


46542 (HEDL-SA—1786-FP) Model for evaluating nuclear 
strategies with proliferation resistance. Shay, M.R.; Hardie, R.W.; 
Omberg, R.P. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Mar 1979. Contract EY-76-C-14-2170. 7p. (CONF- 
790402—25). Dep. NTIS, PC A02/MF AO1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

A model was éecticeed at HEDL to specifically analyze 
proliferation resistant strategies. The model was not designed to 
predict the future, but rather to provide a method for estimating the 
consequences of decisions affecting proliferation resistance in a ratio- 
nal and plausible manner. The characteristics of the model are 
described. 


NUCLEAR REACTOR TECHNOLOGY 


THEORY AND CALCULATION 


46543 (BNL—25993) Fast mixed spectrum reactor concept. 
Kouts, H.J.C.; Fischer, G.J.; Cerbone, R.J. (Brookhaven National 
Lab., Upton, NY (USA)). Apr 1979. Contract EY-76-C-02-0016. 30p. 
(CONF-790519—7). Dep. NTIS, PC A03/MF AOI. 

From European nuclear conference; Hamburg, F.R. Ger- 
many (6 May 1979). 

The Fast Mixed Spectrum Reactor is a highly promising 
concept for a fast reactor with improved features of proliferation 
resistance, and excellent utilization of uranium resources. In technol- 
ogy, it can be considered to be a branch of fast breeder development, 
though its operation and implications are different from those of 
FBR’S in important respects. Successful development programs are 
required in several areas to bring FMSR to reality, but the payoff 
from a successful program can be high. 


46544 (EPRI-NP—1098-S4) Symposium summary: nuclear data 
problems for thermal reactor applications. Rose, P.F.; Pearlstein, S.; 
Ozer, O. (Electric Power Research Inst., Palo Alto, CA (USA); 
Electric Power Research Inst., Palo Alto, CA (USA)). 1978. Con- 
tract EY-76-C-02-0016. 37p. Dep. NTIS, PC A03/MF AO1. 

The proceedings of a symposium on the status of nuclear data 
for thermal reactor applications are summarized. The following 
areas were specifically addressed in the symposium: status of the 
microscopic nuclear data of importance to thermal reactors; status of 
clean critical benchmark experiments used for testing the validity of 
nuclear data and computational methods; status of fission product 
and heavy actinide data and related integral experiments; and prob- 
lems associated with using nuclear data files in calculations and 
industry experience with the dependence of reactor design methods 
on nuclear data uncertainties. The summary includes lists of problem 
areas as well as recommendations for further development. 4 tables. 


46545 (ORNL—5517) Specifications for adjusted cross section 
and covariance libraries based upon CSEWG fast reactor and dosi- 
metry benchmarks. Weisbin, C.R.; Marable, J.H.; Collins, P.J.; 
Cowan, C.L.; Peelle, R.W.; Salvatores, M. (Oak Ridge National 
Lab., TN (USA)). Jun 1979. Contract W-7405-ENG-26. 62p. Dep. 
NTIS, PC A04/MF AO1. 

The present work proposes a specific plan of cross section 
library adjustment for fast reactor core physics analysis using infor- 
mation from fast reactor and dosimetry integral experiments and 
from differential data evaluations. This detailed exposition of the 
proposed approach is intended mainly to elicit review and criticism 
from scientists and engineers in the research, development, and 
design fields. This major attempt to develop useful adjusted libraries 
is based on the established benchmark integral data, accurate and 
well documented analysis techniques, sensitivities, and quantified 
uncertainties for nuclear data, integra! experiment measurements, 
and calculational methodology. The adjustments to be obtained 
using these specifications are intended to produce an overall im- 
provement in the least-squares sense in the quality of the data 
libraries, so that calculations of other similar systems using the 
adjusted data base with any credible method will produce results 
without much data-related bias. The adjustments obtained should 
provide specific recommendations to the data evaluation program to 
be weighed in the light of newer measurements, and also a vehicle 
for observing how the evaluation process is converging. This report 
specifies the calculational methodology to be used, the integral 
experiments to be employed initially, and the methods and integral 
experiment biases and uncertainties to be used. The sources of 
sensitivity coefficients, as well as the cross sections to be adjusted, 
are detailed. The formulae for sensitivity coefficients for fission 
spectral parameters are developed. A mathematical formulation of 
the least-square adjustment problem is given including biases and 
uncertainties in methods. 
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46546 (PB—289192) The effects of the depletion and buildup of 
fissile nuclides and of *°*U fast fissions on fission product decay 
power. Doctoral thesis. Trapp, T.J. Jr. (Oregon State Univ., Corvallis 
(USA). Dept. of Nuclear Engineering). Dec 1978. Contract AT(49- 
24)-0157. 21lp. NTIS PC A10/MF AOl1. 

The major source of power in the first 0 to 10,000 seconds 
after shutdown in a light water reactor (LWR) is the decay power of 
the fission products. The total decay power in LWR’s result from 
fission products formed in thermal fissions of 235U, 239Pu, and 
241Pu and fast fissions of 238U. This dissertation investigates the 
magnitude of the fission product decay power and its associated 
uncertainty including time dependent effects due to depletion of 
235U, buildup of 239Pu and 241Pu, and the fast fissions of 238U. The 
uncertainties in the decay power from each nuclide were evaluated 
by analytically propagating the uncertainties in the basic fission 
product yields and decay energies through the summation analysis 
into uncertainty estimates on the fission product decay power. The 
average energy per fission and its associated uncertainty were evalu- 
ated. The decay power from a LWR and its associated uncertainty 
were estimated by combining the ratios of decay power with the 
standard 235U decay power and its uncertainty. The decay power 
from reactor cycles which model the fission rates in LWR’s was 
analyzed. The calculations show the actual decay power in LWR’s is 
always less than the standard 235U decay power with uncertainties 
of the same order of magnitude as the standard 235U uncertainties. 


46547 Determination of power reactor resonance by the rod-drop 
method. Tang, E.L.H. (Univ. of Detroit, MI). Nucl. Sci. Eng.; 69: 
No. 1, 65-75(Jan 1979). 

The rod-drop experiment has been studied for the purpose of 
predicting reactor resonance power level. A simplified model, re- 
ferred to here as the collective model, is introduced for experimental 
analysis of the rod-drop transient response. The mathematical de- 
scription of this model is formulated by describing the experimental- 
ly observed oscillatory response by an overall damping factor and an 
overall oscillatory frequency. Based on this model, it is found that 
the overall damping factor is approximately a linear function of the 
reactor power. Accordingly, the author proposes an experimental 
procedure, the method of least-squares approach, which provides an 
exponential approach to the resonance power level as a function of 
the number of rod drops. It is shown that the accuracy of measure- 
ment in the rod-drop experiment greatly affects this technique for 
core dynamic analysis. The present results show that for an experi- 
ment of negligible experimental error, only two or three rod drops 
are needed to predict the resonance power level up to an accuracy 
of 0.2%, while for an experiment of +- 5% in error, it requires four 
to five rod drops to reach an accuracy of 0.8%. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 46631, 46681, 46682, 46956, 
46965, 46978, 46980, 46982, 47058, 47073, 47528, 47825 


46548 (ANL-CT—79-20) Flow-velocity-dependence of damping 
in tube arrays subjected to liquid cross flow. Chen, S.S.; Jendrzejczyk, 
J.A. (Argonne National Lab., IL (USA)). Mar 1979. Contract W-31- 
109-ENG-38. 52p. AT. 

Damping in stationary fluid is generally taken as the basis in 
establishing the critic] flow velocity for fluidelastic instability and 
calculating structural response to vortex shedding or turbulence 
excitation. The report shows that such an approach is not always 
valid. Experiments are conducted to determine the damping for a 
tube in tube arrays subjected to liquid crossflow; damping factors in 
the lift and drag directions are measured for in-line and staggered 
arrays. It is found that: (1) fluid damping is not a constant, but a 
function of flow velocity; (2) damping factors in the lift and drag 
directions are different; (3) fluid damping depends on the location in 
an array; (4) flow velocity-dependent damping is coupled with 
vortex shedding process and fluidelastic instability; and (5) flow 
velocity-dependent damping may be negative. These characteristics 
have not been satisfactorily taken into account in the mathematical 
modeling of tube arrays subjected to crossflow. The study demon- 
strates that flow velocity-dependent damping is important and more 
experimental studies should be made to obtain damping values in 
other geometries and parameter ranges of interest. 


46549 (CONF-790402—23) Twopool strategy and the combined 
compressible/incompressible flow problem. Sienicki, J.J.; Abramson, 
P.B. (Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 18p. Dep. NTIS, PC A02/MF AO1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

Most recent numerical modeling of two-phase flow involves 
an implicit determination of a pressure field upon which computa- 
tional efficiency is strongly dependent. While cell by cell schemes 
(which treat the pressures in adjacent cells as known source terms) 
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offer fast running times, permit the use of large time steps limited by 
a Courant condition restriction based on material velocities, and 
favor enhanced implicit coupling between the thermodynamic and 
hydrodynamic variables within individual cells, strong implicit cou- 
pling (as obtained with elimination schemes) between pressures in 
adjacent cells in pure single-phase liquid regions is necessary for the 
calculation of combined two-phase (compressible)/single-phase (in- 
compressible) flows. The TWOPOOL strategy, which consists of a 
separation in the determination of a pressure field between the 
single-phase liquid cells where elimination is used and the two-phase 
ealt where a cell by cell scheme is used, constitutes the fastest 
running strategy which permits the use of large time steps limited 
only by a Courant condition restriction based on material velocities. 


46550 (CONF-790602—55) Technique for sensitivity analysis of 
space- and energy-dependent burn-up calculations. Williams, M.L.; 
White, J.R. (Oak Ridge National Lab., TN (USA)). 1979. Contract 
W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AOl. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

A practical method is presented for sensitivity analysis of the 
very complex, space aeray dependent burn-up equations, in which 
the neutron and nuclide fields are coupled nonlinearly. The adjoint 
burn-up equations that are given are in a form which can be directly 
implemented into multi-dimensional depletion codes, such as VEN- 
TURE/BURNER. The data sensitivity coefficients can be used to 
determine the effect of data uncertainties on time-dependent deple- 
tion responses. Initial condition sensitivity coefficients provide a 
very effective method for computing the change in end of cycle 
parameters (such as k/sub eff/, fissile inventory, etc.) due to changes 
in nuclide concentrations at beginning of cycle. 


46551 (CONF-790802—11) Estimating structural integrity of 
Type 304 stainless steel plates and pipes containing small defects. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1979. Con- 
tract EY-76-C-07-1570. 18p. Dep. NTIS, PC A02/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

In recent years there has been considerable demand for accu- 
rate assessment of the influence of defects on reactor structural 
component integrity. Analyses used must account for the effect of 
large plastic deformation of low-strength ductile materials. A 
number of models have been developed for the analysis of reactor 
coolant piping as well as less ductile plate and piping, but these 
models have not been verified for the full spectrum of potential 
materials and configurations encountered in reactor components. 
The paper presents preliminary test program results and some evalu- 
ation of these models, specifically, the flow stress approach and the 
two-parameter fracture criterion (TPFC). The tests were conducted 
with annealed Type 304 stainless steel flat tensile specimens contain- 
ing triangular, rectangular, or part-circular surface flaws, and pres- 
— pipe specimens with internal or external triangular surface 
defects. 


46552 (CONF-790802—36) Experimental seismic test of fluid 
coupled co-axial cylinders. Chu, M.L.; Brown, S.J.; Lestingi, J.F. 
(Akron Univ., OH (USA). Dept. of Mechanical Engineering; Bab- 
cock and Wilcox Co., Akron, OH (USA). Nuclear Equipment Div.; 
General Motors Inst., Flint, MI (USA). Dept. of Mathematics and 
Mechanics). 1979. Contract EW-76-C-15-2395. 29p. Dep. NTIS, PC 
A03/MF AOl1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

he dynamic response of fluid coupled coaxial cylindrical 

shells is of interest to the nuclear industry with respect to the seismic 
design of the reactor vessel and thermal liner. The experiments 
described present a series of tests which investigate the effect of the 
annular clearance between the cylinders (gap) on natural frequency, 
damping, and seismic response of both the inner and outer cylinders. 
The seismic input is a time history base load to the flexible fluid 
filled coaxial cylinders. The outer cylinder is elastically supported at 
both ends while the inner cylinder is supported only at the base 
(lower) end. 


46553 (CONF-790802—39) Experimental vibration study of in- 
air and fluid coupled co-axial cylinders. Chu, M.; Brown, S.; Lestingi, 
J. (Akron Univ., OH (USA); Babcock and Wilcox Co., Akron, OH 
(USA). Nuclear Equipment Div.; General Motors Inst., Flint, MI 
(USA)). 1979. Contract EY-76-C-15-2395. 36p. Dep. NTIS, PC 
A03/MF AOl1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

It was the objective of this study to develop and carry out an 
experimental program which would provide additional insight into 
the mechanics of fluid—solid interaction with respect to the response 
of a set of coaxial cylinders with water in the annulus. Such 
configurations are found in nuclear reactors in the vessel wall- 
thermal liner. The effects of cylinder thickness and the fluid filled 
annulus gap size on the resonant frequencies and mode shapes of the 
cylinders (either singly or coupled in air and a water environment) 
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are presented in this paper; also included is an evaluation of damping 
for selected gaps and cylinder thicknesses. Details of the experimen- 
tal setup and procedures are also outlined. 


46554 (EPRI-FP—1061) High strength austenitic alloys for gen- 
erator retaining rings. Interim report. Morris, J.W. Jr.; Thomas, G 
(California Univ., Berkeley (USA). Dept. of Materials Science and 
Mineral Engineering). Apr 1979. 94p. Dep. NTIS, PC A05/MF AOI. 

he constraints placed on a retaining ring in service require 
that it be made of a non- yen bord alloy which has high strength and 
toughness and is resistant to degradation in either dry or damp 
hydrogen. The specific objective adopted for this project was to 
develop a non-magnetic, hydrogen resistant alloy which could 
achieve strength levels near 200 ksi yield with good residual tough- 
ness while permitting processing primari:y through thermal treat- 
ment. During the first two years of this project the research has 
concentrated on achieving strength and toughness objectives, using 
alloys which have at least tentatively met the other necessary 
criteria. Given the promising strength and toughness properties 
obtained in research to date, particularly with precipitation hardened 
alloys based on the Fe—Ni—Ti—Ta system, fatigue and fracture 
toughness testing in hydrogen has been initiatd to determine suitabil- 
ity of these alloys for use in a hydrogen environment. Further 
research will be conducted to optimize alloy properties given results 
of these tests. 


46555 (EPRI-FP—1062(Vol.1)) Development of a standard 
methodology for the correlation and extrapolation of elevated tempera- 
ture. Volume 1. A summary of a state-of-the-art review and a work- 
shop. Final report. Goldhoff, R.M.; Manson, S.S.; Conway, J.B.; 
Ensign, C.R.; Smith, G.V.; Sj odahl, L.H.; Booker, M.K. (Metal 
Properties Council, Inc., New York (USA)). Apr 1979, 214p. Dep. 
NTIS, PC A10/MF AOI. 

In Volume 1 of two volumes the results of the work of a task 
group supported by EPRI and organized to study the feasibility of 
writing a standard practice for the methodology of evaluating creep 
rupture data are presented. The elements of the report derive from a 
state-of-the-art report prepared by the task group for a two-day 
workshop as well as a summary of the results of the workshop itself. 
Views of th subject are given in the context of historical perspective, 
design needs, current practices, statistical concerns, and the role of 
materials science. 


46556 (EPRI-NP—758(Vol.1)) Multifrequency eddy current 
system for steam generator tubing inspection. Volume 1: 
Summary. Interim report. Davis, T.J. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Apr 1979. Contract EY-76-C-06-1830. 
54p. Dep. NTIS, PC A04/MF AOI. 

A multifrequency eddy current testing system has been devel- 
oped to test nuclear steam generator tubes and has been evaluated on 
a steam generator mockup. Results to date show that use of more 
than one inspection frequency facilitates electronic assessment of 
flaw depth, thereby reducing reliance on visual interpretation of 
signal information by operators. This interim report on Research 
Project 403 consists of two volumes. Volume I, Progress Summary, 
provides details on the system design and an evaluation of the 
system's performance on a steam generator mockup. The system 
consists of a four frequency signal generator, which excites the 
inspection coil, followed by a Walsh function instrument which 
extracts information from any two of the four frequencies present in 
the composite test signal. 


46557 (EPRI-NP—1103-SR) Pressure boundary technology pro- 
gram: progress 1974—1978. Special report. Jones, R.L.; Marston, 
T.U.; Oldberg, S.T.; Stahlkopf, K.E. (Electric Power Research Inst., 
Palo Alto, CA (USA). Systems and Materials Dept.). Mar 1979. 
136p. Dep. NTIS, PC A02/MF AO1. 

The EPRI Pressure Boundary Technology Program has the 
overall goal of improving nuclear plant reliability and availability. 
The three major areas of the program are Characterization of 
Materials, Evaluation and Analysis of Flaws, and Fabrication and 
Repair. Currently, there are twenty-two active research projects 
involving more than thirty se preg! contracts that have scopes 
ranging from laboratory tests of the fracture toughness of pressure 
vessel steels to the development of an alternate repair weld proce- 
dure for field use on flawed reactor pressure vessels. The largest 
efforts involve the development of (1) new trend curves for the 
prediction of the mechanical properties of irradiated pressure vessel 
steel, (2) simplified metholodology to predict the behavior of ductile 
materials in the presence of flaws, (3) new corrosion fatigue design 
curves, and (4) alternate repair weld procedures. All completed and 
ongoing projects are reviewed and their interrelationships are dis- 
cussed. Summary descriptions of all projects are given in an appen- 
dix. 


46558 (NUREG/CR—0764) Eddy—current inspection for steam 
generator tubing program annual progress report for period ending 
December 31, 1978. Dodd, C.V.; Scott, G.W.; McClung, R.W.; 
Deeds, W.E. (Oak Ridge National Lab., TN (USA)). May 1979. 
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Contract W-7405-ENG-26. 29p. (ORNL/NUREG/TM—311). Dep. 
NTIS, PC A03/MF AO1. 

Eddy-current methods provide the best in-service inspection 
of steam generator tubing, but present techniques can _sreere 
ambiguit use of the many independent variables that affect the 
si . The current ss program will use existing math- 
ematical models and develop or modify computer programs to 
design optimum probes, instrumentation, and techniques for multifre- 
quency, multiproperty examinations. Interactive calculations and 
experimental measurements are made with the use of modular eddy- 
current instrumentation and a minicomputer. These establish the 
coefficients for the complicated equations that define the values of 
the desired properties (and the attainable accuracy) despite changes 
in other significant variables. The final eddy-current instruments will 
contain on-board microcomputers for real-time data processing and 
interpretation. Progress has been made in establishing the necessary 
computer codes, constructing some of the basic modules for the 
instrumentation, and —— selected tubing reference standards. 
To date, results show that eddy-current inspection does work and 
can make far better measurements than are possible with existing 
commercial instruments. 


46559 (NUREG/CR—0800) Estimate of feasibility to develop 
acoustic emission: flaw relationships for inservice monitoring of nucle- 
ar pressure vessels. Hutton, P.H.; Schwenk, E.B.; Kurtz, R.J. (Bat- 
telle Pacific Northwest Labs., Richland, WA (USA)). Apr 1979. 
Contract EY-76-C-06-1830. 47p. (PNL—2977). Dep. NTIS, PC 
A03/MF AOl1. 
The work presented in this report is part of an ongoin, 
rogram at Pacific Northwest Laboratory to determine the feasibil- 
ity of continuous inservice monitoring of nuclear pressure vessels, 
using acoustic emission (AE) to detect and evaluate growing flaws. 
The major program objectives are to: (1) develop criteria to distin- 
guish flaw growth AE from nonsignificant acoustic signals, (2) 
develop an AE/flaw growth model as a basis for relating inservice 
AE to flaw significance, and (3) demonstrate applications of pro- 
results through both off-reactor and on-reactor testing. To 
ulfill the program objectives, laboratory fracture mechanics tests 
have been performed. These tests were designed to determine the 
effect of variables such as microstructure, flaw geometry, tempera- 
ture and mechanical loading upon the AE response during increasing 
flaw severity. Future tests will more fully simulate reactor pressure 
vessel behavior. From these tests, two empirical models have been 
develo to relate AE to fatigue crack growth. One model relates 
rate of change of AE to stress intensity factor range or the crack 
owth rate. The other model relates total accumulated AE to stress 
intensity factor. 


46560 (PB—286857) Program for field validation of the synthetic 
aperture focusing technique for ultrasonic testing (SAFT UT); analysis 
before test. Quarterly progress report. Jackson, J.L. (Southwest Re- 
search Inst., San Antonio, TX (USA)). Jul 1978. Contract NRC-04- 
77-145. 50p. NTIS PC A03/MF AO1. 

The pu of the project is to validate the usefulness of 
SAFT UT for industrial nondestructive evaluations (NDE). SAFT 
UT is an ultrasonic imaging method for accurate measurement of the 
spatial location and extent of acoustically reflective surfaces (flaws) 
contained in objects such as structural components and weldments in 
nuclear power reactor systems. The increased measurement accura- 
cy offered by SAFT, when compared with that provided by mea- 
surement methods now in use, will improve the reliability of flaw 
severity assessments with resultant safety and economic benefits to 
the nuclear power industry. To accomplish the objective, SwRI is to 
Smo and construct an imaging system, suitable for field use, using 
the SAFT UT and to conduct sufficient tests with the system to fully 
characterize its performance and usefulness for the intended pu : 
The ultimate goal is to produce a field-rated system for highly 
accurate flaw size measurements and to conduct sufficient testing of 
—_ system to promote its acceptance by industrial and regulatory 
authorities. 


46561 (PB—287317) Program for field validation of the synthetic 
aperture focusing technique for ultrasonic testing (SAFT UT). Mid- 
year progress report. Jackson, J.L. (Southwest Research Inst., San 
Antonio, TX (USA)). Jul 1978. Contract NRC-04-77-145. 52p. NTIS 
PC A04/MF AO1. 

The purpose of the project is to validate the usefulness of 
SAFT UT for industrial nondestructive evaluations (NDE). SAFT 
UT is an ultrasonic imaging method for accurate measurement of the 
spatial location and extent of acoustically reflective surfaces (flaws) 
contained in objects such as structural components and weldments in 
nuclear power reactor systems. The increased measurement accura- 
cy offered by SAFT, when compared with that provided by mea- 
surement methods now in use, will improve the reliability of flaw 
severity assessments with resultant safety and economic benefits to 
the nuclear power industry. To accomplish the objective, SwRI is to 
- and construct an imaging system, suitable for field use, using 
the SAFT UT and to conduct sufficient tests with the system to fully 


characterize its performance and usefulness for the intended purpose. 
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The ultimate goal is to produce a field-rated system for highly 
accurate flaw size measurements and to conduct sufficient testing of 
that system to promote its acceptance by industrial and regulatory 
authorities. 


(PB—289336) Inspection of nuclear reactor welding by 
acoustic emission. Final report, November 1974-November 1977. 
Prine, D.W.; Mathieson, T.A. (GARD, Inc., Niles, IL (USA)). Nov 
1978. Contract AT(49-24)-0187. 118p. NTIS PC: A06/MF AOl. 
The report presents results for the first three years of a 
program aimed at proving feasibility and applying the in-process 
acoustic emission (AE) monitoring of welds to the NDE of nuclear 
power component welds. The method has been tested under both 
controlled laboratory conditions and in nuclear fabrication shops. 
Prototype single and two channel monitors have been built and 
production tested. Over 13,000 feet of weld passes have been moni- 
tored with excellent correlation of AE to conventional NDE and 
metallography. AE has been proven to be a reliable and practical 
NDE tool for detection and location of weld flaws. Current efforts 
are aimed at improving the method to provide flaw characterization 
as to type and size. This report presents in detail the analysis of a 
large bank of laboratory controlled weld data. This work is provid- 
ing flaw detection probabilities for various flaw types, AE flaw 
detection mechanisms, and candidate AE signals parameters for flaw 
size and type discrimination. 


46563 Helium production in stainless steel. Goel, B. (Gesells- 
chaft fuer Kernforschung mbH, Karlsruhe, Germany). Nucl. Sci. 
Eng.; 69: No. 1, 99-104(Jan 1979). 

It is well established that helium formed in stainless steel by 
various (n,a) processes has a pronounced effect on its mechanical 
and dimensional properties. The anomalous production of helium in 
nickel-based alloys is known to take place via the two-step process: 
58Ni(n,y)** Ni(n,a)**Fe. For thermal neutrons, the *Ni(n,a)**Fe 
cross section used to calculate the helium production differs strongly 
from the value obtained by the direct measurements of this cross 
section. In this note, this discrepancy is discussed, and a value of 12.5 
+- 1 b based on direct measurements is recommended for future 
calculations. For fast neutrons, the contribution due to the two-step 
process has been ignored in the past. It is demonstrated that this 
contribution is substantial, and it gains in importance as the neutron 
fluence increases. It is further shown that the usual practice to relate 
helium production data to thermal- and fast-neutron fluence is inad- 
equate. The details of the neutron spectrum and the cross section are 
necessary to reliably predict the helium production rate. 


46564 (N—79-12152) Heat and moisture flow in concrete as a 
function of temperature. Hundt, J. (Ger. Comm. for Reinforced 
Concrete, Berlin (Germany, F.R.)). Nov 1978. Translation of 
German Report-256, 1975, 108p. 214p. NTIS PC Al10/MF AOI. 

Due to temperature, reactors in operation cause heat and 
moisture flows in the thick walled prestressed pressure vessels. 
These flows were studied in three beams of concrete made with 
crushed limestone aggregate, and in three beams made of crushed 
gravel/sand aggregate. The flow phenomena were related to the 
structural development of the concrete by determining the amount 
of non-evaporatable water, the total porosity, and the pore size 
distribution. Local temperature and moisture conditions also influ- 
enced the technical properties. Compressive strength, changes in 
length due to shrinkage and contraction, thermal expansion, and 
thermal conductivity were determined. 


46565 Examination of interior surfaces using glow-discharge illu- 
mination. Lord, D.E.; Petrini, R.R.; Carter, G.W. (to Dept. of 
Energy). US Patent 4,102,582. 25 Jul 1978. Filed date 9 Nov 1976. 
6p. 


PAT-APPL-740,338. 

disclosed is an apparatus and method for endoscopic examina- 
tion of the interior of a hollow structure through a light pipe that is 
inserted into the structure, the interior being illuminated by means of 
a glow discharge that is established with a high voltage applied 
between the structure wall as one electrode and a second electrode 
that is inserted into the structure, or establishing the glow with two 
electrodes inserted into the structure. 


46566 Vapor generator steam drum spray heat. Fasnacht, F.A. 
Jr. (to Dept. of Energy). US Patent 4,100,888. 18 Jul 1978. Filed date 
15 Mar 1976. 6p. 

PAT-APPL-667,053. 

A typical embodiment of the invention provides a combina- 
tion feedwater and cooldown water spray head that is centrally 
disposed in the lower portion of a nuclear power plant steam drum. 
This structure not only discharges the feedwater in the hottest part 
of the steam drum, but also increases the time required for the 
feedwater to reach the steam drum shell, thereby further increasing 
the feedwater temperature before it contacts the shell surface, thus 
reducing thermal shock to the steam drum structure. 
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FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 46975, 47012, 47018, 47024, 47056 


46567 (CONF-790646—4) Linear variable differential transform- 
er and its uses for in-core fuel rod behavior measurements. Wolf, J.R. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 25 Jun 1979. 
Contract EY-76-C-07-1570. 23p. Dep. NTIS, PC A02/MF AOI. 

From International colloquium on irradiation for reactor 
safety programmes; Petten, Netherlands (25 Jun 1979). 

The linear variable differential transformer (LVDT) is an 
electromechanical transducer which produces an ac voltage propor- 
tional to the displacement of a movable ferromagnetic core. When 
the core is connected to the cladding of a nuclear fuel rod, it is 
capable of producing extremely accurate measurements of fuel rod 
elongation caused by thermal expansion. The LVDT is used in the 
Thermal Fuels Behavior Program at the U.S. Idaho National Engi- 
neering Laboratory (INEL) for measurements of nuclear fuel rod 
elongation and as an indication of critical heat flux and the occur- 
rence of departure from nucleate boiling. These types of measure- 
ments provide important information about the behavior of nuclear 
fuel rods under normal and abnormal operating conditions. The 
objective of the paper is to provide a complete account of recent 
advances made in LVDT design and experimental data from in-core 
nuclear reactor tests which use the LVDT. 


46568 (HEDL-SA—1722) Computer controlled ultrasonic in- 
spection of pulsed magnetic welded fuel pins. Horn, J.E.; Hunter, 
D.O.; Michaels, T.E. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 16 Mar 1979. Contract EY-76-C-14-2170. 
12p. (CONF-790480—2). Dep. NTIS, PC A02/MF AOl1. 

From 12. symposium on nondestructive evaluation; San Anto- 
nio, TX, USA (24 Apr 1979). 

Pulsed magnetic welding is being evaluated as a process for 
welding fuel cladding to the end plug for nuclear fuel pins. A 
continuous metallurgical bond is required between the plug and clad 
because this joint must function as a gas and coolant seal for the fuel 
pin. An ultrasonic technique utilizing a computer controlled scanner 
was developed to inspect these welds. First, fuel pin specimens were 
profiled in the weld zone region by determining actual surface 
coordinates. This step eliminated variable geometry effects and 
guaranteed proper transducer alignment during the scanning. 

cond, scans were made using positional information obtained 
during profiling, and ultrasonic data were digitized and stored for 
computer analysis. Third, analysis algorithms were used to recognize 
unbonded regions, and total unbonded area was calculated. Finally, 
A-scan and C-scan plots were generated by the computer. 


46569 Importance of subthreshold fission phenomena in certain 
applications of fission threshold applications of fission threshold detec- 
tors: an example of neptunium-237 for nondestructive assay. Difilippo, 
F.C.; Ragan, G.L. (Oak Ridge National Lab., TN). Nucl. Sci. Eng.; 
69: No. 1, 104-107(Jan 1979). 

A calculational study was made of the response of 7°7Np in a 
threshold fission detector to be used in a system for measuring the 
fissile content of spent fuel subassemblies by nondestructive assay. 
The results show that the contribution of the subthreshold fission 
component of this isotope to the total fission activity of the detector 
precludes the use of **7Np in this application, thus demonstrating the 
importance of including these usually ignored subthreshold fission 
cross sections in the data file. 


CONTROL SYSTEMS 


46570 (LTR—1118-7(Rev.A)) LOFT CRDM vent orifices. 
Hills, S.W. (Idaho National Engineering Lab., Idaho Falls (USA)). 9 
Apr 1979. Contract EY-76-C-07-1570. 19p. (RE-A—78-050(Rev.A)). 
Dep. NTIS, PC A02/MF AOl1. 

The failure of a vent line on the LOFT control rod drive 
mechanism (CRDM) would result in the quick blowdown of the top 
of the CRDM with high pressure in the lower region. This large 
pressure drop across the lead screw could possibly eject the control 
rod assembly (CRA) from the reactor core. The rod ejection acci- 
dent has been analyzed for the LOFT core but in this case a 
common mode failure may cause the loss of all four vent lines. 
Therefore, orifices must be installed in each CRDM pressure cap in 
order to ensure that the simultaneous failure of all four vent lines 
will not cause a quick pressure loss in the top of the CRDM’s and 
subsequent ejection of all four CRA’s. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 46536, 46612 
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46571 (DOE/TIC—10748) Safety of nuclear power. Weinber 
A.M. (Oak Ridge National Lab., TN (USA)). 1973. 17p. Dep. NTIS, 
PC A02/MF AOl. 

The hazards of nuclear power plants and the related nuclear 
industries are reviewed. 


46572 (NUREG/CR—0799) Experimental investigation of aero- 
sol behavior in a post-LMFBR accident reactor containment atmos- 
phere. Wegrzyn, J.; Shaw, D.T. (State Univ. of New York, Buffalo 
(USA). Lab. for Power and Environmental Studies). Mar 1979. 52p. 
NTIS, PC A04/MF AO1. 

During the past year the following four tasks have been 
completed: (1) the generation, handling and study of a dry sodium 
aerosol, (2) the comparison and evaluation of techniques for the 
determination of the various sodium compounds, (3) the calibration 
of th impactor and centrifuge for a pool fire sodium aerosol, and 
finally (4) the determination of the shape factor and effective density 
of a sodium pool fire aerosol. 


46573 (ORNL/Sub—79/55488/1) Preliminary analysis of the 
study of a Nuclear Energy Center at Green River, Utah. (Utah Energy 
Office, Salt Lake City (USA)). Mar 1979. Contract W-7405-ENG-26. 
63p. Dep. NTIS, PC A04/MF AO1. 

The planning phase for the study of a conceptualized Region- 
al Nuclear Energy Center (NEC) at Green River, Utah to serve a 
four state area is discussed and an outline of the proposed study is 
presented. It is assumed that the more technical issues of a NEC 
have already been studied in detail for generic sites and that this 
study will address the site specific impacts of a NEC at a representa- 
tive site. The emphasis will be on the institutional, legal, political, 
sociological, economic and environmental impacts of a C. An 
assessment is made of the willingness and ability of related public 
and private entities to participate in the study. These include local, 
state and regional government agencies, colleges and universities, 
research organizations, private firms and consultants, and relevant 
federal agencies in Utah and the region. 


SITING 
REFER ALSO TO CITATION(S) 46364 


46574 (NUREG—0549) Final environmental statement: Pilgrim 
Nuclear Power Station, Unit No. 2. Final supplement. Docket No. 50- 
471. (Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Reactor Regulation). May 1979. 132p. NTIS, PC 
A07/MF AOl1. 


Information on candidate sites is presented concerning aquat- 
ic biology and water quality; terrestrial ecology and land use; 
demography; nearby industrial, transportation, and military facilities; 
hydrology; socioeconomics; and geology, seismology, and geotech- 
nical engineering. 


46575 (NUREG/CR—0498) INSITE information system data 
graphs. Huber, C.C.; Jusko, M.J. (Argonne National Lab., IL 
(USA)). Apr 1979. Contract W-31-109-ENG-38. 25lp. (ANL/EES- 
TM-—45). Dep. NTIS, PC A12/MF AOl. 

The INSITE (Information on Nuclear Sites) Information 
System is a computer-based information service designed and devel- 
oped at Argonne National Laboratory for the U.S. Nuclear Regula- 
tory Commission. The system includes relevant design, siting, and 
environmental impact parameters for existing and proposed U.S. 
commercial nuclear power plants. An extremely large volume of 
data exists in public documents related to site characteristics, plant 
design, and anticipated and potential environmental impacts of plant 
construction and operation. In developing the INSITE System, four 
major procedures, each intended to simplify the efforts needed for 
information extraction, were developed: an interactive data retrieval 
system to access data, a statistical analysis of numeric data, the 
organization of all data onto microfiche, and the plotting of selected 
numeric data on a cartesian coordinate system. 


46576 (ORNL/TM—6627) Economic impact analysis of energy 
facilities with particular reference to the Hartsville, Tennessee, area. 
Isard, W.; Reiner, T.A.; Van Zele, R. (Oak Ridge National Lab., TN 
(USA)). May 1979. Contract W-7405-ENG-26. 38p. Dep. NTIS, PC 
A03/MF AOl1. 

The study focuses on the economic impacts of construction of 
the Hartsville, Tennessee, nuclear power plant. Four reactor units 
are now under construction. Investigated are the consequences likely 
to be felt in a six-county region, including the site and the city of 
Nashville. Estimates were made by applying to the construction and 
operating requirements of the plant an economic multiplier which 
— an estimate of the induced and indirect effects of the power 
plant. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATICN(S) 47399 
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CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 47528 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 46456, 46467, 46487, 46489, 
46531, 46570, 46617, 46632, 46641, 46643, 46644, 46648, 46649, 
46651, 46655, 46691, 47036 


46577 (BNL—S50831-V) Design guide for category V reactors 
transient reactors. Brynda, W.J.; Karol, R.C.; Lobner, P.R.; Powell, 
R.W.; Straker, E.A. (Brookhaven National Lab., Upton, NY 
(USA)). Mar 1979. Contract EY-76-C-02-0016. 168p. Dep. NTIS, 
PC A08/MF AOl1. 

The purpose of this Design Guide is to provide additional 
guidance to aid the DOE facility contractor in meeting the require- 
ment that the siting, design, construction, modification, operation, 
maintenance, and decommissioning of DOE-owned reactors be in 
accordance with generally uniform standards, guides, and codes 
which are comparable to those applied to similar reactors licensed 
by the Nuclear Regulatory Commission (NRC). This Design Guide 
deals principally with the design and functional requirements of 
Category V reactor structures, components, and systems. 


46578 (BNL-NUREG—25506) Survey and evaluation of FFTF 
instrumentation for systems code validation. Majumdar, D.; Ludewig, 
H.; Cerbone, R.J. (Brookhaven National Lab., Upton, NY (USA)). 
1979. Contract EY-76-C-02-0016. 14p. (CONF-790816—9). Dep. 
NTIS, PC A02/MF AOl1. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

FFTF instrumentation and preoperational tests are examined 
here to determine whether the — tests and associated instru- 
mentation can provide relevant information needed for verification 
of systems codes such as SSC. Details of both the in-core and out-of- 
core instrumentations are studied and their accuracy examined. 
From a series of multichannel core calculations, the temperatures in 
instrumented subassemblies were correlated with temperatures in 
uninstrumented subassemblies. It is found that FFTF can furnish 
relevant steady-state data at different core conditions for use in 
systems code validation. The two FOTA channels will provide the 
most valuable in-core data. However, the FFTF natural circulation 
tests should be considered as only one of a series of experiments 
necessary to validate a large systems code. 


46579 (CONF-790404—, pp 145-170) FFTF implementation of 
training requirements for government and commercially owned facili- 
ties. Gadeken, A.D. (Hanford Engineering Development Lab., Rich- 
land, WA); Izatt, R.D.; Wiborg, J.C. Apr 1979. 

From 3. symposium on the training on nuclear facility person- 
nel; Gatlinburg, TN, USA (29 Apr 1979). 


The FFTF Training Program is a specific example of how 
training guidelines provided by NRC can be implemented in princi- 
ple in a DOE owned reactor. The DOE requirements for govern- 
ment owned facilities and the NRC requirements for commercially 
owned facilities are compared to components of the FFTF Training 
program. These components will be described, actual status pro- 
vided and evaluated as to meeting requirements. Cold Plant Qualifi- 
cation (equivalent to NRC Cold Plant Licensing) is the next major 
milestone for FFTF Operator training. Additional requirements or 
constraints such as operator time utilization, recruiting and turnover, 
plant availability and startup testing greatly affect the ability to meet 
this milestone. These constraints and requirements and the resulting 
compromises will be evaluated relative to meeting DOE require- 
ments. 


46580 (CONF-790602—57) Computational model for the Oak 
Ridge National Laboratory (ORNL) Bulk Shielding Reactor (BSR). 
Johnson, J.O.; Miller, L.F.; Kam, F.B.K. (Tennessee Univ., Knox- 
ville (USA). Dept. of Nuclear Engineering; Oak Ridge National 
Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 7p. Dep. NTIS, 
PC A02/MF AOl. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

A procedure is outlined for formulating an accurate neutron- 
ics computational model of the ORNL-BSR. Results to data are 
presented and discussed. 


46581 (CONF-790646—3) Nuclear fuel rod behavior during 
LOFT experiment L2-2. Tolman, E.L.; Niebruegge, D.A.; Prassinos, 
P.G. (Idaho National Engineering Lab., Idaho Falls (USA)). 1979. 
Contract EY-76-C-07-1570. 16p. Dep. NTIS, PC A02/MF AOI1. 

From International colloquium on irradiation for reactor 
safety programmes; Petten, Netherlands (25 Jun 1979). 
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The Loss-of-Fluid Test (LOFT) Program is providing data to 
evaluate analytical models used to predict the thermal-hydraulic and 
fuel rod response of a pressurized water reactor (PWR) under loss- 
of-coolant accident (Loca) conditions. The fuel rod response for 
the first nuclear loss-of-coolant experiment (LOCE), LOCE L2-2, is 
summarized. 


46582 (CONF-790646—5) Ultrasonic density detector for vessel 
and reactor core two-phase flow measurements. Arave, A.E. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 1979. Contract EY- 
76-C-07-1570. 25p. Dep. NTIS, PC A02/MF AO1. 

From International colloquium on irradiation for reactor 
safety ——s Petten, Netherlands (25 Jun 1979). 

A local ultrasonic density (LUD) detector has been devel- 
oped by EG & G Idaho, Inc., at the Idaho National Engineering 
Laboratory for the Loss-of-Fluid Test (LOFT) reactor vessel and 
core two-phase flow density measurements. The principle of operat- 
ing the sensor is the change in propagation time of a torsional 
ultrasonic wave in a metal transmission line as a function of the 
density of the surrounding media. A theoretical physics model is 
presented which represents the total propagation time as a function 
of the sensor modulus of elasticity and polar moment of inertia. 


46583 (CONF-790655—2) Design and performance of the drag- 
disc turbine transducer. Averill, R.H.; Goodrich, L.D.; Ford, R.E. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1979. Con- 
tract EY-76-C-07-1570. 34p. Dep. NTIS, PC A03/MF AO1. 

From Colloquium on two-phase instrumentation; Idaho Falls, 
ID, USA (11 Jun 1979). 

Mass flow rates at the Loss-of-Fluid Test (LOFT) facility, 
EG & G Idaho, Inc., at the Idaho National Engineering Laboratory, 
are measured with the 7 turbine transducer (DTT). Oper- 
ational description of the DTT and the developmental effort are 
discussed. Performance data and experiences with this transducer 
have been evaluated and are presented in this paper. 


46584 (CONF-790803—13) Loss-of-fluid test (LOFT) facility. 
Reeder, D.L.; Berta, V.T. (Idaho National Engineering Lab., Idaho 
Falls (USA)). 1979. Contract EY-76-C-07-1570. 6p. Dep. NTIS, PC 
A02/MF AOl1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The Loss-of-Fluid Test (LOFT) facility is a 50 MW(t), volu- 
metrically scaled, pressurized water reactor (PWR) system. The 
LOFT facility was designed to study the engineered safety features 
(ESF) in commercial PWR systems as to their response to the 
postulated loss-of-coolant accident (LOCA). With recognition of the 
differences in commercial PWR designs and inherent distortions in 
reduced scale systems, the design objective for the LOFT facility 
was to produce the significant thermal-hydraulic phenomena that 
would occur in commercial PWR systems in the same sequence and 
with approximately the same time frames and magnitudes. The 
information acquired from loss-of-coolant experiments (LOCE) is 
thus used for evaluation and development of LOCA analytical 
methods and assessment of the quantitative margins of safety pro- 
vided by the ESFs when responding to a LOCA. The design and 
current experience with the LOFT facility is described in relation to 
the Nuclear Regulatory Commission’s (NRC) research program. 
Expectations for use of the LOFT facility with emphasis on the 
types of informaion currently of greatest importance are also de- 
scribed. 


46585 (CONF-790803—14) LOFT instrumented fuel design and 
operating experience. Russell, M.L. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07-1570. 8p. Dep. 
NTIS, PC A02/MF AOI. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A summary description of the Loss-of-Fluid Test (LOFT) 
system instrumented core construction details and operating experi- 
ence through reactor startup and loss-of-coolant experiment (LOCE) 
operations performed to date are discussed. The discussion includes 
details of the test instrumentation attachment to the fuel assembly, 
the structural response of the fuel modules to the forces generated by 
a double-ended break of a pressurized water reactor (PWR) coolant 
pipe at the inlet to the reactor vessel, the durability of the LOFT 
fuel and test instrumentation, and the plans for incorporation of 
improved fuel assembly test instrumentation features in the LOFT 
core. 


46586 (CONF-790816—5) SLSF delayed neutron detection with 
the on-line sodium sampling system. Heiberger, W.F.; Holzworth, 
R.E.; Shire, P.R. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1979. Contract EY-76-C-02-0016. llp. Dep. NTIS, PC 
A02/MF AOl1. 


From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

Final design has been completed for a 1 gpm sodium sampling 
loop which will withdraw a continuous stream containing failed fuel 
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in solution from the primary circuit of the Sodium Loop Safety 
Facility. Breeder reactor fuels are tested to destruction in the prima- 
ry loop when inserted into the Engineering Test Reactor at INEL. 
Provisions for draining contaminated sodium to the primary loop 
permits a disconnect of the sampling loop after each test. The 
sampling loop will contain a delayed neutron monitor located re- 
motely The the test fuels being irradiated; transit time will be 12s at 
rated flow. Fission products carried in sodium solution will emit 
delayed neutrons primarily of groups 2 and 3 (T/sub 1/2/ = 22s and 
6s) in the monitor and provide a delivered efficiency of 7% for all 
delayed groups. 


46587 (DOE-tr—180) DERAN: computer program for identifica- 
tion of radioactive nuclides in measured gamma spectra. Jacobi, S.; 
Letz, K.; Schmitz, G. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorentwicklung). Apr 1977. 97p. 
Dep. NTIS, PC A05/MF AO1. 

The computer program DERAN (Detection of Radioactive 
Nuclides) was developed to evaluate gamma spectra measured by 
Ge(Li) detector systems at the HSD loop of the FR2. This program 
is written in Fortran IV and divided into several blocks: establish- 
ment of a relationship between channel number and gamma energy 
of the corresponding photo peak; detection of photo peak; determi- 
nation of the position and the count for the photo peak; identification 
of gamma-emitting nuclides; and calculation of corresponding activi- 
ties. The first three blocks are run through in each calculation; the 
last two are optional. The spectra are fed into the computer on 
perforated tapes or magnetic tapes; a printer is used to output the 
results. Evaluation of a spectrum requires a maximum core storage 
of 240°K and a maximum computation time of 30 sec. 


46588 (HEDL-SA—1220) Effect of support clamps on elevated 
temperature piping. Hyde, L.L. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1977. Contract EY-76-C-14-2170. 28p. 
(CONF-770807—58). Dep. NTIS, PC A03/MF AOI. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Two finite-element models were used to analyze the effects of 
local support clamp loads in the FFTF piping systems. The results 
indicate that clamp influences on pipe stresses and strains may be 
significant. 


46589 (HEDL-SA—1634) Design experience: FFTF shielding. 
Bunch, W.L.; Rathbun, J.L.; Swenson, L.D. (Hanford Engineering 
Development Lab., Richland, WA (USA); Westinghouse Electric 
Corp., Madison, PA (USA). Advanced Reactors Div.). Nov 1978. 
Contract EY-76-C-14-2170. 17p. (CONF-781117—18). Dep. NTIS, 
PC A02/MF AO1. 

From FBR shielding seminar; Obninsk, USSR (13 Nov 1978). 

The Fast Flux Test Facility is being built to serve as the 
primary test facility in the United States for the development of 
liquid-metal-cooled fast breeder reactors. Shield design philosophy 
for the reactor was to protect permanent structural members with 
removable or replaceable components. Significant studies were un- 
dertaken to establish the shield design in the reactor support area, to 
protect the core support structure, and to prevent excessive activa- 
tion of secondary sodium. Equipment associated with each of the 
three heat transport system loops are contained in separate shielded 
cells to permit individual shutdown and isolation maintenance. 
Design-basis source strengths were calculated and dose rate criteria 
were established based on anticipated access requirements to provide 
a basis for the design of plant shields. High density concretes were 
employed in some walls because of physical contraints established by 
the limited size of the containment building. Extensive shield accept- 
ance tests are planned to establish the radiation. environment 
throughout the reactor and plant to assure satisfactory performance 
and for subsequent comparison with design values. 


46590 (HEDL-SA—1788) Seismic restraint replacement. Ka- 
pinos, L.E.; Curtis, J.E.; McGinn, R.E.; Solter, A.; Watson, C.E.; 

Wilson, C.V. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Apr 1979. Contract EY-76-C-14-2170. 36p. (CONF- 
790488—6). Dep. NTIS, PC A03/MF AOl. 

From 2. PEWG specialists - meeting; Richland, WA, USA 
(23 Apr 1979). 

Seismic restraint devices (snubbers) originally installed in the 
FFTF were found to be inadequate. An alternate snubber was 
selected as a replacement on a plant-wide basis. Details are described 
of the program to remove the previously installed snubbers, and to 
fabricate and install the replacement units in parallel with startup and 
testing. The field fabrication steps using jigs and fixtures is included. 
Changes resulting from using the new snubber design included some 
hanger steel rework and replacement of clevis brackets. 


46591 (HEDL-SA—1791) Periscope experience for surveillance 
and in-service inspection of piping and piping support systems. 
Schmoker, D.S. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Apr 1979. Contract EY-76-C-14-2170. 24p. 
(CONF-790488—3). Dep. NTIS, PC A02/MF AOl. 
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From 2. PEWG specialists - meeting; Richland, WA, USA 
(23 Apr 1979). 

FFTF In-Service Inspections of selected piping and piping 
support systems utilize a. to obtain positional data and 
verify where piping interferences exist or are likely to develop prior 
to and during plant operation. These inspections are conducted from 
the reactor building operating floor by use of 3-inch and 5-inch 
diameter periscopes. Periscope operational experience has been ac- 
quired and is discussed in areas of piping motions, pipe interference 
monitoring and critical piping weld inspection. Operational problems 
and subsequent modifications in subject lighting, hardward durability 
to minimize damage during periscope assembly/disassembly, and 
improved operator viewing are discussed. Instruction and training of 
operations personnel in periscope use, the handling system equip- 
ment, and photographic skills development is addressed. 


46592 (HEDL-SA—1792) Surveillance and in-service inspection 
(SISD requirements for FFTF piping and support hardware. Conrads, 
T.J. (Hanford Engineering Development Lab., Richland, WA 
(USA)). Apr 1979. Contract EY-76-C-14-2170. 33p. (CONF- 
790488—4). Dep. NTIS, PC A03/MF AOI. 

From 2. PEWG specialists - meeting; Richland, WA, USA 
(23 Apr 1979). 

The FFTF Surveillance and In-Service Inspection Program 
as discussed herein specifies the type, extent and frequency of 
activity to be performed on the Fast Flux Test Facility piping and 
supports for the purpose of preventing failures of the primary 
pressure boundary. The FFTF SISI program covers critical compo- 
nents and piping in all systems whose integrity is necessary to 
protect public health and safety. The program is comprised of two 
phases: (1) design verification and acceptance testing (pre-service 
SISI efforts) and (2) surveillance and in-service inspection. Since 
FFTF is in the acceptance test period, the paper also includes results 
from the pre-service SISI activity completed to-date. 


46593 (HEDL-SA—1793) Pipe and _ hanger _ installation. 
Bonham, C.E.; Jagels, R.A. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Apr 1979. Contract EY-76-C-14-2170. 
25p. (CONF-790488—5). Dep. NTIS, PC A02/MF AO1. 

From 2. PEWG specialists - meeting; Richland, WA, USA 
(23 Apr 1979). 

Conservative stress screening criteria were used on the Fast 
Flux Test Facility (FFTF) to establish pipe support locations and to 
assess the adequacy of the piping arrangement. Once these criteria 
were satisfied, the fabrication and installation of piping and hangers 
were allowed to proceed in parallel with the detailed ASME piping 
system analysis. The large-diameter liquid metal piping on the FFTF 
was installed using special manufacturing and fabrication processes 
that enhance the quality of the reactor cooling system pressure 
boundary. Fabrication planning enabled the piping subassembly shop 
welds to be performed primarily by machine. 


46594 (HEDL-SA—1797) FFTF in-containment cell liner instal- 
lation and cell leak test experience. Umek, A.M.; Jagels, R.E.; James, 
E.B. (Hanford Engineering Development Lab., Richland, WA 
(USA)). Apr 1979. Contract EY-76-C-14-2170. 44p. (CONF- 
790488—8). Dep. NTIS, PC A03/MF AOl1. 

From 2. PEWG specialists - meeting; Richland, WA, USA 
(23 Apr 1979). 

FFTF utilizes a system of steel-lined cells in containment 
which serves three functions. These include: aiding in maintaining a 
gas-tight atmosphere; providing a barrier against leakage of radioac- 
tivity under postulated accident conditions; and providing a barrier 
against potential contact of sodium with the concrete structure. 
Design features and liner construction techniques are discussed. The 
cell leak rate tests and the methods used to locate and repair leaks 
are described. A brief analysis of the leak rate test results is provided 
as are recommendations for future plant designs. 


46595 (HEDL-TME—76-5) Tests of fluid mixing in inlet and 
outlet plenums of FFTF hydraulic core mockup. Dickinson, D.R. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
May 1979. Contract EY-76-C-14-2170. 142p. AT. 

Mixing sodium streams of different temperatures in the inlet 
and outlet plenums of the Fast Flux Test Facility reactor was 
evaluated by tests in water in a 0.285-scale hydraulic model of the 
reactor vessel. Flow streams of water were tagged by injecting 
concentrated electrolyte to model hot or cool sodium streams. The 
resulting concentration changes and concentration fluctuations were 
measured by 162 small probes which sense local electrical conduc- 
tivity. Measurements were made for mixing in the inlet plenum 
following stepwise concentration increase in one of the inlet pipes, 
and also for mixing in the outlet plenum following stepwise concen- 
tration increase in core positions within a single orifice zone. The 
inlet plenum was found to be well mixed; the outlet plenum less so. 
Data are presented which can be used to predict reactor steady-state 
temperatures, temperature transients, and temperature fluctuations. 
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46596 (HEDL-TME—79-1) Real-time analysis of FFTF fuel pin 

data at the ***Cf assay station. Gottschalk, G.P. (Hanford 
Engineerin be 9 Lab., Richland, WA (USA)). Apr 1979. 
Contract EY-76-C-14-2170. 222p. AT. 

The **Cf Assay System used at the Hanford Engineering 
Development Laboratory (HEDL) has been upgraded to provide 
computerized data acquisition and analysis of total fissile content 
measurement and fuel column uniformity data. A laser measurement 
system has been incorporated for automated acquisition of fuel pin 
diameter data. 


46597 (IDO—1570-T9) LOFT monthly progress report for April 
1979. Kaufman, N.C. (Idaho National Engineering Lab., Idaho Falls 
(USA)). May 1979. Contract EY-76-C-07-1570. 6p. Dep. NTIS, PC 
A04/MF AOl1. 

During April, the LOFT Project entered the final prepara- 
tions for the next test, L2-3. Specific preparatory efforts involved 
plant fill, heatup, and hydro-testing. Low-power reactor operation 
was conducted to obtain additional physics baseline data in antici 
tion of the post-L2-3 requalification test. Also, system operation 
testing continued for newly installed or modified systems, particular- 
ly for the“Waste Gas Processing System. Finally, safety and experi- 
ment analyses and readiness reviews for L2-3 were conducted and 
the results evaluated. 


46598 (IDO—1570-T10) LOFT monthly progress report for 
March 1979. Kaufman, N.C. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Apr 1979. Contract EY-76-C-07-1570. 71p. Dep. 
NTIS, PC A04/MF AOl1. 

During March, the LOFT Project proceeded on schedule 
toward the next test, L2-3. That test is scheduled for the end of the 
first week in May. March activities in the plant focused on comple- 
tion of the Waste Gas Processing System and provisions for blow- 
down warmup. These activities anticipate a plant heatup in April 
and associated final plant systems testing to prepare for the L2-3 
experiment. 


46599 (KFK—2573) Physics investigations of a compact simula- 
tion of a large fast breeder reactor. SNEAK-Assembly 10. Giese, H 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Neutronenphysik und Reaktortechnik). Jun 1978. 114p. Dep. 
NTIS (US Sales Only), PC A06/MF AOl1. 

SNEAK-10 was the first SNEAK assembly devoted to the 
investigation of certain neutronic properties of breeder reactors with 
a nominal power of ~ 1200 MW/sub el/. The investigations were 
concentrated on flux tilts and related mutual control rod interac- 
tions, occurring upon changes of control insertion depths. As the 
physical size and fuel inventory of such reactors significantly exceed 
the capacity of SNEAK the investigated cores had to be compacted 
by a factor of approximately 2, without affecting the phenomena of 
interest. This was achieved by the use of densified compositions 
without sodium and adequate reduction of the physical dimensions. 
Lacking sufficient amounts of plutonium, uranium fuel was used in 
all investigated configurations. 


46600 (LA-UR—79-821) Treat upgrade fuel fabrication. David- 
son, K.V.; Schell, D.H. (Los Alamos Scientific Lab., NM (USA)). 
1979. Contract W-7405-ENG-36. 4p. (CONF-790625—2). Dep. 
NTIS, PC A02/MF AO1. 
From 14. carbon conference; University Park, PA, USA (25 
Jun 1979). 
An extrusion and thermal treatment process was developed to 
— graphite fuel rods containing a dispersion of enriched UO2. 
ese rods will be used in an upgraded version of the Transient 


Reactor Test Facility (TREAT). The improved fuel provides a 
higher graphite matrix density, better fuel dispersion and higher 
thermal capabilities than the existing fuel. 


46601 (LTR—10-47(Rev.A)) Identification of postulated pipe 
rupture locations for which in-service inspection is prescribed. Shep- 
herd, J.C. (Idaho National Engineering Lab., Idaho Falls (USA)). 59 
Nov 1978. Contract EY-76-C-07-1570. 16p. (RE- A—78-147(Rev.A)). 
Dep. NTIS, PC A02/MF AO1. 

~~ approved criteria, a number of postulated pipe ruptures 
may have the risk reduced to an allowable level by = orming in- 
service inspection (ISI) at specified locations. All potential candi- 
dates are listed, and those events which will currently meet criteria 
by ISI are also listed. 


46602 (LTR—20-92) Experiment data report for DTT rake test 
in the FAST facility. Chen, L.L. (Idaho National Engineering Lab., 
Idaho Falls (USA)). 4 Apr 1979. Contract EY-76-C-07-1570. 33p. 
Dep. NTIS, PC A03/MF AOl1. 

The results from testing the drag disc turbine transducer 
(DTT) rake in the Full Area Steady-State Test ((FAST) facility are 
reported and discussed. The velocity profiles measured by the tra- 
versing turbine probe inserted vertically and horizontally 2.3 diame- 
ters upstream of the DTT rake showed a lower velocity at the center 
portion of the pipe. However, the integrated volumetric flow rate 
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with nominal transducer sensitivity provided by the manufacturer is 
only 8% higher than that measured by the reference full-flow 
turbine transducer. The approximate volumetric flow rate indicated 
by the DTT rake turbine transducers is at least 30% lower than the 
reference value without a rake blockage correction. The rake block- 
age correction increased the error to as much as 44%. 


46603 (LTR—20-93) RELAP analysis of Wyle transient test 
> Nalezny, C.L.; Chapman, R.L.; Riordan, R.P. (Idaho Na- 

eering Lab., Idaho Falls (USA)). 4 Apr 1979. Contract 
EY7 6c -1570. 44p. Dep. NTIS, PC A03/MF AOl1. 

The RELAP4/Mod6 Code was used to make pretest predic- 
tions for two-phase flow performance tests to be conducted in the 
Wyle Transient Test Facility. Calculated results are compared to 
LOFT LOCE L1-2 data to indicate the degree to which transient 
conditions in the LOFT blowdown piping legs can be simulated 
with the Wyle test system. 


46604 (LTR—114-53(Rev.2)) LOFT primary coolant addition 
and Control Piping System stress analysis. Murdock, S.M. (Idaho 
National Engineering Lab., Idaho Falls. (USA)). 31 Oct 1978. Con- 
tract EY- 16-07-15 0. 6lp. (TR—593-AM-63(Rev.2)). Dep. NTIS, 
MF AOl. 

Portions of document are illegible. 

A stress analysis was performed on the Primary Coolant 
Addition and Control Piping System to determine if it met the 
conditions of the ASME , Section III, for Class 2 components. 
Results indicate that the Addition and Control System does not meet 
Section III criteria as the system is now installed. Only hanger 
(support) modifications are required to bring the stresses within the 
limits set forth in the Code. A design temperature of 459°F was 
assumed for the analysis. The specified design temperature of 650°F 
has been revised by ECRA’s L-5713 and L-5714. 


46605 (LTR—114-83(Rev.2)) Primary system boron dilution 
analysis, Crump, R.J.; Naretto, C.J.; Borgen, R A.; Rockhold, H.C. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 10 Oct 1978. 
Contract EY-76-C-07-1570. 19p. (RE-A—78-026(Rev.2)). Dep. 
NTIS, PC A02/MF AO1. 

The results are presented for an analysis conducted to deter- 
mine the potential paths through which nonborated water or water 
with insufficient boron concentration might enter the LOFT primary 
coolant piping system or reactor vessel to cause dilution of the 
borated primary coolant water. No attempt was made in the course 
of this analysis to identify ible design modifications nor to 
suggest changes in administrative procedures or controls. 


46606 (LTR—121-6) LOFT CIS analysis: 1"-SSS-3-E inside con- 
tainment penetration S-11C, Nitzel, M.E. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 31 Oct 1978. Contract EY-76-C-07- 
1570. 61p. (RE-A—78-156). Dep. NTIS, PC A04/MF AO1. 

The stress analysis performed on the 1”-SSS-3-E piping 
system inside containment penetration S-11C is described. Dead- 
weight, thermal expansion, and seismic loads were considered. Re- 
sults of this analysis show that the subject pipe system will meet 
ASME Boiler and Pressure Vessel Code, Section III, Class 2 Re- 
quirements provided that additional supports (S3 and S6) are in- 
stalled as recommended 


46607 KNK II: construction and aseismic design. Marth, W. 
(Kernforschungszentrum Karlsruhe GmbH, Germany); Andrae, H.; 
Busch, K.A.; Guthmann, E.; Hendl, G. pp 205-216 of Design, 
construction, and operating experience of demonstration LMFBRs. 
Vienna, Austria; International Atomic Energy Agency (1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The KNK II is a fast breeder reactor constructed as a test-bed 
for SNR 300. It was originally constructed as a thermal reactor and 
has now been provided with a fast core. This was a "radical 
modification” which had to be backfitted according to Federal 
German atomic law. The core design is almost identical to that of 
the SNR 300 and is described in detail. Due to the small size of the 
core it has a negative void coefficient at any position, which is 
particularly useful with regard to safety. To meet the requirements 
of the licensing board, a redundant and diverse emergency cooling 
system was installed. To meet a requirement of the authorities the 
primary system, the secondary system and the emergency cooling 
system had to be proved for earthquake loadings. The qualification 
work included the analysis of nine buildings, a lot of systems and 
— and additional reinforcement by frameworks and snub- 

rs. 


46608 Test and operational experience with the experimental fast 
reactor JOYO. Matsuno, Y.; Yamamoto, H.; Kosugi, H.; Nomoto, S. 
(Power Reactor and Nuclear Fuel Development Corp., Oarai-machi, 
Japan). pp 217-226 of Design, construction, and operating experience 
of demonstration LMFBRs. Vienna, Austria; International Atomic 
Energy Agency (1978). 
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From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Initial excavation for JOYO, the experimental fast breeder 
reactor of Japan, started in early 1970. Construction and installation 
of all the equipment and components was completed at the end of 
1974. JOYO is a sodium-cooled and mixed-oxide-fuelled loop-type 
fast reactor constructed for the purpose of obtaning experience in 
design, construction, operation, and maintenance. An outline of the 
plant is first given and the experience gained in the pre-operational 
tests, including non-nuclear function tests, a critical test and a low- 
power nuclear test, especially in the safety parameter measurement, 
are described. Results of the tests showed an excellent agreement 
with the values predicted in the design base. 


46609 DFR special experiments. Smith, D.C.G. (Dounreay Nu- 
clear Power Development Establishment, Caithness, England); 
Bagley, K.Q.; Gregory, C.V.; Leet, C.O.; Tait, D. pp 249-262 of 
Design, construction, and operating experience of demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 ao 1978). 

The Special Experiments Programme is described in 
which new and previously irradiated fuel pins were exposed to 
coolant boiling conditions for prolonged periods while being irradi- 
ated in the Dounreay Fast Reactor (DFR). The objectives of the 
programme, to study the consequences of local and bulk flow 
reductions upon fuel pin bundles, are explained and a description of 
the types of rigs and instrumentation employed in the series pro- 
vided. The operation of one of the rigs in pile is described. Reference 
is made to the means used for analyzing the experiments and the 
findings from the post-irradiation examination (PIE) of the fuel; a 
comprehensive table summarizes the in-pile operation of each experi- 
ment and the results from PIE. 


46610 Replacement of the Rapsodie control plug: experience with 
an important operation. Delisle, J.P.; Allegre, R.; Besoux, M.; 
Laland, R.; Ollivier, J.; Snrech, D. (Centre d’Etudes Nucleaires de 
Cadarache, France). pp 413-423 of Design, construction, and operat- 
ing experience demonstration LMFBRs. Vienna, Austria; Interna- 
tional Atomic Energy Agency (1978). (In French) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The Rapsodie control plug is a 4.5 tonne structure located 
above the core at the center of the reactor and thus en ge! radioac- 
tive. It was ro ape in 1977 after several years of study. The 
operation, which was carried out without much difficulty, and the 
conclusions that could be drawn are described. 


46611 Study of the operational characteristics of the core and 
irradiated fuel parameters in the BOR-60 reactor. Gryazev, V.M.; 
Afanas’ev, V.A; Gadzhiev, G.I; Efimov, V.N.; Inchagov, A.V.; 
Markin, S.A.; Nigmatullin, N.R.; Teikovtsev, A.A. (All-Union Re- 
search Inst. of Nuclear Reactors, Dimitrovgrad, USSR). pp 659-672 
of Design, construction, and operating experience of demonstration 
LMFBRs. Vienna, Austria; International Atomic Energy Agency 
(1978). (In Russian) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, — (10 Apr 1978) 

he results are ee of studies on the physical, thermo- 
ee and technological characteristics of the core and on the 
parameters of irradiated fuel of the BOR-60 reactor for the 1970— 
1977 operational period. The main purpose of BOR-60 operation was 
to gain experience of reliable functioning of the basic equipment 
and'to carry out large-scale tests on fuel elements and structural 
materials to be used in demonstration fast reactors. BOR-60 has been 
used for an extensive programme of irradiation of standard fuel 
elements based on 90% enriched uranium dioxide. Studies are being 
conducted on assemblies with vibro-compacted fuel, mixed oxide 
fuel, cladding steels of different grades on so on--all of which are 
necessary if the efficiency of the fuel cycle is to be improved in 
future fast reactors. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


46612 (DP-MS—78-91) Recolonization of reactor cooling water 
system by the Asiatic clam Corbicula fluminea. Harvey, R.S. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). 1978. Contract EY-76-C-09-0001. 14p. (CONF-790490—1). 
Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of the Association of Southeastern 
Biologists: Chattannoga, TN, USA (25 Apr 1979). 
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Recolonization rates for the Asiatic clam Corbicula fluminea 
ranged from 3.0 to 5.6 metric tons per year in cooling water basins 
for a nuclear production reactor at the Savannah River Plant. 
However, a 10-month cleaning cycle for each basin (flow area, 6100 
m?”) keeps the depth of the silt/clam layer low. With this cleaning 
frequency, Corbicula are not reaching heat exchangers at sufficient 
size or in sufficient numbers to restrict flow. Data are presented on 
the size/age distribution for clams recolonizing cooling water basins 
between cleanings. 


46613 (UNI—1299) Report compilation of tests and inspections 
for boron—carbide safety ball certification. Pociluyko, M. (United 
Nuclear Industries, Inc., Richland, WA (USA)). 16 Apr 1979. Con- 
tract EY-76-C-06-1857. 4lp. Dep. NTIS, PC A03/MF AO1. 

The accumulated quantity of boron—carbide safety balls, 
ground by UNI on-plant from the boron—carbide\tumbled cylinders 
or pellets, totaled 61 barrels (250.1 ft*) on March 31, 1979. A volume 
loss (2.3 ft*) was incurred as a result of the 268 flow tests performed 
on 14 sampled lots. The loss was ascribed mainly to ball dusting i 
handling and draining activities. The remaining volume (247.8 ft*) is 
sufficient to fill the 108 ball hoppers (243.0 ft*) on reactor. The 
certified balls are stored in 61 steel barrels which are identified at 
Lot Nos. | to 61. 


46614 (UNI—1322) Technical basis and safety evaluations for 
B,C—carbon balls: physics considerations. Toffer, H. (United Nucle- 
ar Industries, Inc., Richland, WA (USA)). 2 May 1979. Contract 
EY-76-C-06-1857. 13p. Dep. NTIS, PC A02/MF AO1. 

An evaluation of B,C—carbon balls for replacing the 
Sm20;—alumina balls in the N Reactor backup control system is 
presented. The evaluation covered shutdown margin, speed of reac- 
tivity insertions, burnout, and level of activation. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 46965, 47511 


46615 (ANL—78-102) Fluctuation analysis of fast reactor safety 
experiments in treat. Doerner, R.C.; Meek, C.C.; Hurt, R.F.; Pe- 
karsky, M.I. (Argonne National Lab., IL (USA)). Nov 1978. Con- 
tract W-31-109-ENG-38. 71p. AT. 

Statistical fluctuations of measured signals about their mean 
are related to physical processes in fuel-failure experiments. Signal 
variance, correlation, and spectral density are shown to be sensitive 
measures of instrument response characteristics, of flow-blockage 
formation, and of boiling phenomena. This sensitivity is demonstrat- 
ed by a series of examples that use test data from the E6, E7, and LS 
experiments. A mathematical model of the Mark-II loop is devel- 
oped to predict both the mean and the fluctuation behavior of 
measured test parameters. The analysis is extended to include signal 
forecasting by the ARIMA time-series model. Techniques that are 
used to identify the model and to estimate the model parameters are 
discussed in detail. It is shown that departure of real-time data from 
the on-line forecasts is a powerful tool for the rapid detection of off- 
normal conditions. A description of the experiments and the data- 
reduction process is given. 


46616 (ANL-RDP—80) Reactor Development Program progress 
report, February 1979. (Argonne National Lab., IL (USA)). 19 Apr 
1979. Contract W-31-109-ENG-38. 116 

Progress is summarized in the Riiowing research and devel- 
opment areas: Safety, Engineered Systems and Components, Phys- 
ics, Gas Cooled Breeder Reactor, and Test Facilities. 


46617 (BNL—26019) Determination of floor response spectra for 
the Brookhaven HFBR reactor building structure. Subudhi, M.; Gora- 
dia, H. (Brookhaven National Lab., Upton, NY (USA)). Nov 1978. 
Contract EY-76-C-02-0016. 112p. Dep. NTIS, PC A06/MF AO1. 

In order to perform the dynamic analysis of various structural 
components of the HFBR reactor building at Brookhaven National 
Laboratory (BNL) subjected to seismic disturbances, it is necessary 
to obtain the floor response spectra of the primary structure. The 
mathematical model includes the four floor levels of the internal 
structure, the dome, and soil spring effects. The standard time 
history analysis is adopted to obtain the response spectrum for each 
floor of the internal structure. This report summarizes the results 
both in tabular and graphical form for various damping values. 


46618 (BNL-NUREG—25319) Experimental measurement of 
local heat flux from volume-heated boiling pools to inclined bound- 
aries. Greene, G.A.; Abuaf, N.; Jones, O.C. Jr. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 8p. 
(CONF-790808—10). — NTIS, PC A02/MF AO1. 

From 18. ASME national heat transfer conference; San 
Diego, CA, USA (Aug 1979). 

The heat transfer characteristics of volume-heated boiling 
pools are of central importance in safety analysis of fast breeder 
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reactors. The fluid dynamic characteristics, as well as the containabi- 
lity of such boiling systems depend intimately on the heat loads 
applied to the surrounding boundaries. Results from this work have 
demonstrated that local heat loads vary significantly from the aver- 
age values reported in the early literature. This paper describes an 
experimental investigation of local boiling heat transfer from 
volume-heated pools to vertical and inclined boundaries, and com- 
parison is made to heat transfer correlations available in the litera- 
ture. 


46619 (BNL-NUREG—25492) Combustion of large sodium 
pools. Tsai, S.S.; Bari, R.A. (Brookhaven National Lab., Upton, NY 
(USA)). 1979. Contract EY-76-C-02-0016. 11p. (CONF-790816—7). 
Dep. NTIS, PC A02/MF AOl1. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

Concern over potential spillages of sodium in liquid metal fast 
breeder reactors has prompted several experimental and theoretical 
investigations of sodium pool fires in recent years. Newman has 
measured the burning rates of sodium pool fires and proposed a 
correlation for the burning rates based on an analogy between mass 
transfer and heat transfer. In his theory, only oxygen transport to the 
pool surface is considered and, therefore, experimental data on the 
flame temperature is needed to compute the pool burning rate. The 
determination of the flame structure and the pool burning rate are 
analyzed. The present theory considers not only the oxygen trans- 
port to the flame but also the thermal interactions between the flame 
and the pool surface and between the flame and the ambient. This 
makes the determination of the flame temperature and position 
possible. 


46620 (BNL-NUREG—25521) Phenomena and scenarios related 
to a loss-of-heat-sink accident (with scram) in an LMFBR. Bari, R.A.; 
Pratt, W.T.; Meyer, J.F. (Brookhaven National Lab., Upton, NY 
(USA); Nuclear Regulatory Commission, Washington, DC (USA)). 
1978. Contract EY-76-C-02-0016. 10p. Dep. NTIS, PC A02/MF 
AOl. 

Several key phenomena and alternative scenarios which may 
follow a loss-of-heat-sink event, with scram, in an LMFBR are 
discussed. An event tree procedure is used to highlight the major 
branching points as they relate to controlling phenomena in the 
accident progression. For each of these branching points, a discus- 


sion of results of analyses carried out at BNL is presented. These 
discussions focus on the inherent safety capability features of the 
LMFBR concept as well as on particular design features of the 
Clinch River Breeder Reactor and of the Fast Flux Test Facility. 


46621 (BNL-NUREG—25535) One-dimensional model for tran- 
sient boilup of volume-heated pools for LMFBR transition phase 
analysis. Ginsberg, T.; Chen, J.C. (Brookhaven National Lab., 
Upton, NY (USA); Lehigh Univ., Bethlehem, PA (USA). Dept. of 
Mechanical Engineering and Mechanics). 1979. Contract EY-76-C- 
02-0016. 14p. (CONF-790816—8). Dep. NTIS, PC A02/MF AO1. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

An analytical model is presented which describes the tran- 
sient dispersion characteristics of fuel-steel boiling pool systems 
under decay heating conditions, with boundary heat losses. The 
spatial distribution of steel vapor (void fraction) and molten fluid is 
computed, together with the pressure—temperature histories of boil- 
ing pool systems. Local heat losses and sensible heating are included 
in the model for the vapor generation rate in the material balance 
equations. Model calculations are presented. Results indicate that 
while only a fraction of the decay heat source is useful for steel 
vaporization and dispersal, the potential nevertheless exists for dis- 
persal of UO2-steel pools to the limits of the available volume under 
decay heating conditions. Mild pressurization rates of 0.1 atm/s are 
computed for transition phase, closed-pool accident conditions. 


46622 (BNL-NUREG—26134) Flashing inception in flowing liq- 
uids. Jones, O.C. Jr. (Brookhaven National Lab., Upton, NY 
(USA)). 1979. Contract EY-76-C-02-0016. 9p. (CONF-790808—11). 
Dep. NTIS, PC A02/MF AOl1. 

From 18. ASME national heat transfer conference; San 
Diego, CA, USA (Aug 1979). 

The inception of net vaporization in flashing flows is exam- 
ined. It is suggested that the flashing inception can be expressed as 
two additive effects. One is due to the static decompression which is 
a function of the spinodal limit and also of the expansion rate. The 
other effect which is a function of Reynolds number and flashing 
index, is due to the turbulent fluctuations of the flowing liquid. It is 
shown that by taking a three standard deviation band on the turbu- 
lent velocity fluctuations, an adequate representation of the inverse 
mass flux effect on flashing inception for existing data is obtained. 


46623 (CONF-781181—2) Prediction of thermal consequences of 
plenum fission gas release in an LMFBR fuel assembly. Kadambi, 
N.P. (Westinghouse Electric Corp., Madison, PA (USA). Advanced 
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Reactors Div.). 1978. Contract EY-76-C-15-2395. 5p. Dep. NTIS, 
PC A02/MF AOl. 

From American Nuclear Society meeting; San Francisco, 
CA, USA (12 Nov 1978). 

One of the types of hypothetical accidents important in the 
safety analysis of Liquid Metal Fast Breeder Reactors is that in 
which fission gas release is postulated to occur from the plena of fuel 
pins at such a rate that significant perturbation to coolant flow 
occurs. Past consideration of such events has employed highly 
conservative calculations in the interest of simplicity and expedien- 
cy. This paper describes a method developed to predict more 
accurately the thermal consequences of such fission gas release 
events. 


46624 (CONF-790402—18) VENUS-III two-dimensional multi- 
component thermal hydraulic techniques. Weber, D.P. (Argonne Na- 
tional Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 19p. 
Dep. NTIS, PC A02/MF AO1. 

From Computational methods in nuclear engineering; Wil- 
liamsburg, VA, USA (23 Apr 1979). 

In recent analyses of the initiating phase in LMFBR core 
disruptive accidents the energy deposition rate may not be nearly so 
high as originally — and the development of material motion 
and interaction may take place on a time scale considerably larger 
than the classic disassembly time scale of milliseconds. This intro- 
duces a considerably different twist to the problem and it becomes 
apparent that processes heretofore ignored, such as differential 
motion and heat exchange, may become important. In addition, time 
scales may become long enough that substantial core material 
motion may take place and since rearrangement in more critical 
configurations cannot be absolutely precluded, capability for ex- 
tended motion analysis, not easily performed with Lagrangian tech- 
niques in multi-dimensions, become desirable. Such considerations 
provided the motivation for developing a hydrodynamic algorithm 
to resolve these questions, and an Eulerian rather than Lagrangian 
frame of reference was chosen, primarily to handle extended motion 
and interpenetration. The results of the study are described. 


46625 (CONF-790602—56) Fission product release during LWR 
loss-of-coolant accidents. Malinauskas, A.P.; Lorenz, R.A.; Collins, 
J.L. (Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

Experiments performed at Oak Ridge National Laboratory 
with fission product simulants and with irradiated light water reactor 
(LWR) fuel have been employed to develop semiempirical models of 
fission product release from defected LWR fuel rods. At fuel tem- 
peratures less than 1200°C, releases of semivolatile species are postu- 
lated to result from two mechanisms. The first of these, a burst 
release mechanism, is due to the transport of the fill and fission 
product gases as they are vented through the cladding defect. The 
second mode, diffusional release, is described as the migration of the 
fission products through the interconnected voids (e.g., the fuel- 
cladding gap) due to ordinary gas-phase diffusion. The two mecha- 
nisms are further assumed to be additive. Releases calculated by 
these models are presented. 


46626 (CONF-790602—63) Comparison of the HAARM-3 fal- 
lout model with Nuclear Safety Pilot Plant (NSPP) data. Han, J.T.; 
Kress, T.S.; Adams, R.E. (Oak Ridge National Lab., TN (USA)). 
1979. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

Sodium—oxide aerosols have been generated in the Nuclear 
Safety Pilot Plant (NSPP) experiment under vessel conditions appro- 
priate for the LMFBR secondary containment following an HCDA. 
The primary goal of the NSPP program is to provide experimental 
validation for the HAARM-3 aerosol behavioral code. Validation 
can be determined by direct comparison of code predictions and 
integral test results using the same initial and boundary conditions. In 
addition, separate physical models within the code (e.g., for agglom- 
eration, plate-out, and gravitational fallout) may be validated by a 
comparison of predicted values with measured instantaneous values. 
A comparison is presented for the gravitational fallout rate which is 
considered to be the primary depletion mechanism under prototypic 
secondary containment conditions. 


46627 (CONF-790602—65) Evaluation of stochastic void models 
for bubble worth calculations. Vaughan, E.U.; Hoffman, T.J. (Rock- 
well International Corp., Canoga Park, CA (USA). Energy Systems 
Group; Oak Ridge National Lab., TN (USA)). 1979. Contract W- 
7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AOl1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

The reactivity due to the collapse of a large number of small 
bubbles in a reactor core has been analyzed with Behrens’ method, 
Benoist’s method, and the probability table method. Each analysis 
has used a different stochastic model for the bubble distribution 
within the reactor core: the Nicholson—Goldsmith calculations 
have employed a closely-spaced holes model; the Gelbard—Lell 
calculations have employed a random cube model; the Hoffman— 
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Petrie calculations have employed a nuclear model. However, any of 
the models can be used with any of the methods. In this paper, the 
three void models are evaluated. Based on this analysis, the closely- 
spaced holes model is recommended as the most suitable for analysis 
of bubble collapse in a molten, LMFBR core. 


46628 (CONF-790646—08) Light water reactor fuel response 
during reactivity initiated accident experiments. MacDonald, P.E.; 
McCardell, R.K.; Martinson, Z.R.; Seiffert, S.L. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07- 
1570. > Dep. NTIS, PC A02/MF AO1. 

rom International colloquium on irradiation for reactor 
safety programmes; Petten, Netherlands (25 Jun 1979). 

Experimental results from six recent Power Burst Facility 
(PBF) reactivity initiated accident (RIA) tests are compared with 
data from previous Special Power Excursion Reactor Test 
(SPERT), and Japanese Nuclear Safety Research Reactor (NSRR) 
tests. The RIA fuel behavior experimental program recently started 
in the PBF is being conducted with coolant conditions typical of 
hot-startup conditions in a commercial boiling water reactor. The 
SPERT and NSRR test programs investigated the behavior of single 
or small clusters of light water reactor (LWR) type fuel rods under 
approximate room temperature and atmospheric pressure conditions 
in capsules containing stagnant water. As observed in the SPERT 
and NSRR tests, energy deposition, and consequent enthalpy in- 
crease in the PBF test fuel, appears to be the single most important 
variable. However, the consequences of failure at boiling water hot- 
startup system conditions appear to be more severe than previously 
observed in either the stagnant capsule SPERT or NSRR tests. 
Metallographic examination of both previously unirradiated and 
irradiated PBF fuel rod cross sections revealed extensive variation in 
cladding wall thicknesses (involving considerable plastic flow) and 
fuel shattering along grain boundaries in both restructured and 
unrestructured fuel regions. Oxidation of the cladding resulted in 
fracture at the location of cladding thinning and disintegration of the 
rods during quench. In addition,swelling of the gaseous and poten- 
tially volatile fission products in previously irradiated fuel resulted in 
volume increases of up to 180% and blockage of the coolant chan- 
nels within the flow shrouds surrounding the fuel rods. 


46629 (CONF-790655—1) Mass flow rate measurements in two- 
phase mixtrues with stagnation probes. Fincke, J.R.; Deason, V.A. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1979. Con- 
tract EY-76-C-07-1570. 79p. Dep. NTIS, PC AO5/MF AO1. 

From Colloquium on two-phase instrumentation; Idaho Falls, 
ID, USA (11 Jun 1979). 

Applications of stagnation probes to the measurement of mass 
flow rate in two-phase flows are discussed. Descriptions of several 
stagnation devices, which have been evaluated at the Idaho National 
Engineering Laboratory, are presented along with modeling tech- 
niques and two-phase flow data. 


46630 (CONF-790655—7) Blowdown mass flow measurements 
during the Power Burst Facility LOC-11C test. Broughton, J.M.; 
MacDonald, P.E. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1979. Contract EY-76-C-07-1570. 21p. Dep. NTIS, PC 
A02/MF AOl. 

From Colloquium on two-phase instrumentation; Idaho Falls, 
ID, USA (11 Jun 1979). 

An interpretation and evaluation of the two-phase coolant 
mass flow measurements obtained during Test LOC-11C performed 
in the Power Burst Facility (PBF) at the Idaho National Engineering 
Laboratory (INEL) are presented. Although a density gradient 
existed within the pipe between 1 and 6 s, the homogeneous flow 
model used to calculate the coolant mass flow from the measured 
mixture density, momentum flux, and volumetric flow was found to 
be generally satisfactory. A cross-sectional average density was 
determined by fitting a linear density gradient through the upper and 
lower chordal densities obtained from a three-beam gamma densi- 
tometer and then combining the result with the middle beam density. 
The integrated measured coolant mass flow was subsequently found 
to be within 5% if the initial mass inventory of the PBF loss-of- 
coolant accident (LOCA) system. The posttest calculations using the 
RELAP4/MOD6 computer code to determine coolant mass flow for 
Test LOC-11C also agreed well with the measured data. 


46631 (CONF-790802—34) Combination of torsional, rotational 
and translational responses in the seismic analysis of a nuclear power 
plant. Morrone, A.; Sigal, G.B. (Westinghouse Electric Corp., Madi- 
son, PA (USA). Advanced Reactors Div.; Burns and Roe, Inc., 
Oradell, NJ (USA)). 1979. Contract EY-76-C-15-2395. 12p. Dep. 
NTIS, PC A02/MF AOl1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

A particular type of seismic analysis performed on the Nucle- 
ar Island Buildings (NIB) complex of a nuclear power plant and the 
methods developed to combine torsional, rotational and translational 
responses are described. The NIB complex analyzed consists of 
various buildings supported on a common foundation mat and tied 
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together from the underground foundation to the roof levels. Three 
independent building mathematical models were used for the three 
components of the earthquake with a lumped-mass method utilizing 
direct integration of the coupled equations of motion. The input 
ground acceleration time histories were based on three 2C s long 
statistically independent records whose mormalized response spectra 
enveloped those of Regulatory Guide 1.60. A linear stochastic model 
was used to generate these records which simulated strong motion 
earthquakes. Due to site characteristics, the soil material properties 
were calculated considering different ranges of soil moduli below 
and above the foundation. 


46632 (CONF-790803—12) LOFT isothermal and nuclear ex- 
periment results. Linebarger, J.H.; Batt, D.L.; Berta, V.T. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 1979. Contract EY- 
76-C-07-1570. 4p. Dep. NTIS, PC A02/MF AOI. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Results from the isothermal and nuclear loss-of-coolant ex- 
periments (LOCE) conducted in the Loss-of-Fluid Test (LOFT) 
facility are presented. The LOFT experiments have furnished ther- 
mal-hydraulic data from transients which are similar in nature and 
duration to those in a large pressurized water reactor (PWR) during 
a postulated loss-of-coolant accident (LOCA). The results are dis- 
cussed in the order of system blowdown, core thermal response, and 
emergency core cooling performance and effectiveness. The timing 
in the sequence of significant events during blowdown depended 
principally on the coolant temperature rise in the core. The most 
dramatic timing differences were between isothermal and nuclear 
tests. The core experienced an early dryout during the first nuclear 
test that did not occur during the isothermal test. The core hydrau- 
lics caused a full-core rewet at 8 seconds after rupture initiation in 
the first nuclear experiment. Sufficient stored energy was removed 
from the core during this rewet so that the response of the core to 
emergency core coolant was the same in both the isothermal test and 
this first nuclear test. 


46633 (CONF-790808—4) Local conditions and uncertainty 
bands for Semiscale Test S-02-9, Varacalle, D.J. Jr. (Idaho National 
Engineering Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07- 
1570. 39p. Dep. NTIS, PC A03/MF AO1. 

From 18. ASME national heat transfer conference; San 
Diego, CA, USA (Aug 1979). 

Analysis was performed to derive local conditions heat trans- 
fer parameters and their uncertainties using computer codes and 
experimentally derived boundary conditions for the Semiscale core 
for LOCA Test S-02-9. Calculations performed consisted of nominal 
code cases using best-estimate input parameters and cases where the 
specified input parameters were perturbed in accordance with the 
response surface method of uncertainty analysis. The output param- 
eters of interest were those that are used in film boiling heat transfer 
correlations including enthalpy, pressure, quality, and coolant flow 
rate. Large uncertainty deviations occurred during low core mass 
flow periods where the relative flow uncertainties were large. Utiliz- 
ing the derived local conditions and their associated uncertainties, a 
study was then made which showed the uncertainty in film boiling 
heat transfer coefficient varied between 5 and 250%. 


46634 (CONF-7908 16—2) Optimization and common cause anal- 
ysis of a prototype large breeder reactor safety system. Rasmuson, 
D.M.; Wilson, J.R.; Burdick, G.R. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07-1570. Sp. Dep. 
NTIS, PC A02/MF AO1. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

The prototype large breeder reactor (PLBR) is a 1000 MWe 
sodium cooled fast breeder reactor designed to succeed the Clinch 
Breeder Reactor and verify scaling laws. Several conceptual PLBR 
designs have been presented for consideration. A procedure is 
needed for the conceptualization of, evaluation of, and selection 
between such designs. This paper presents a method that can be 
effectively used to: (1) allocate optimal component redundancy, (2) 
evaluate design trade-offs, and (3) help in design finalization. The 
procedure is applied to three diverse design options for a shutdown 
heat removal system (SHRS). The selected configuration is analyzed 
for potential common cause failures. 


46635 (CONF-790816—3) FRAP-GCFR: a code for the transient 
analysis of gas-cooled fast reactors. Peck, S.O.; Hagrman, D.L.; 
Bohn, M.P. (Idaho National Engineering Lab., Idaho Falls (USA)). 
1979. Contract EY-76-C-07-1570. 6p. Dep. NTIS, PC A02/MF AO1. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

The fuel rod analysis computer program (FRAP-T) has been 
modified to analyze transient fuel rod behavior in the gas cooled fast 
reactor (GCFR). Major features modeled include the effects of 
helium coolant, ribbed cladding, pressure equalization system, and 
316 stainless-steel material properties. The code capabilities include 
models of elastic-plastic-creep deformation behavior, two-dimension- 
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al heat conduction, rod ballooning, and transient axial gas flow. The 
models are particularly relevant to GCFR transient analysis in that 
partial or full blockage of the i equalization system could 
cause a significant pressure differential to exist during a helium 
depressurization, the GCFR design basis accident. An analysis of the 
design basis accident illustrating the predictive capabilities of the 
code is presented. 


46636 (DP-MS—79-3) Complete BWR—EM LOCA analysis 
using the WRAP—EM system. Beckmeyer, R.R.; Gregory, M.V.; 
Buckner, M.R. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1979. Contract EY-76-C-09-0001. 
17p. (CONF-790602—72). Dep. NTIS, PC A02/MF AO1. 

From ANS annual mesing Atlanta, GA, USA (3 Jun 1979). 

The Water Reactor Analysis Package, Evaluation Model 
(WRAP—EM), provides a complete analysis of postulated loss-of- 
coolant accidents (LOCA’s) in light—water nuclear power reactors. 
The system is being develo; at the Savannah River Laboratory 
(SRL) for use by the Nuclear Regulatory Commission (NRC) to 
interpret and evaluate reactor vendor, evaluation model (EM) analy- 
ses. The initial version of the WRAP—EM system for analysis of 
boiling water reactors (BWR’s) is operational. To demonstrate the 
complete capability of the WRAP—BWR—EM system, a LOCA 
analysis has been performed for the Hope Creek Plant. 


46637 (EPRI-NP—1053) Application of statistical evaluation 
methodology to the RELAP code. Marshall, J.A.; Paddleford, D.F.; 
Mazumdar, M.; Massie, H.W. Jr. (Westinghouse Electric Corp., 
Pittsburgh, PA (USA). Nuclear Energy Systems Div.). Apr 1979. 
90p. a NTIS, PC A05/MF AO1. 
is report covers a segment of work done to develo 

methods for probabilistic quantification of uncertainties and identifi- 
cation of conservatisms in nuclear power plant safety analyses such 
as those performed for the loss-of-coolant accident. The process 
studied involves the use of best-estimate codes to determine the 
output distribution induced by input uncertainties. This particular 
task involved application of anthers developed in a previous task to 
a code for which experimental data were available, and comparison 
of the experimental data to calculated uncertainty bounds derived 
from the output distribution. It was concluded that the methods 
developed provide a reasonable approach to studying the effect of 
uncertainties in a complex the -hydraulic code. Approaches for 
dealing with lack of fit to linear or simple quadratic functions were 
also evolved. 


46638 (EPRI-NP—1090) Probabilistic accident analysis: ATWS. 
Bingham, B.E.; Oelkers, E. (Babcock and Wilcox Co., Lynchburg, 
VA (USA)). Jun 1979. 64p. Dep. NTIS, PC A04/MF AOI. 

Using operational experience for plant parameters, the prob- 
ability that the peak reactor coolant system pressure will exceed 
allowable pressure has been evaluated for the Loss of Feedwater 
(LOFW) Anticipated Transient Without Scram (ATWS) for the 
Standard 3800 MWt, 205 fuel assembly, Babcock and Wilcox reac- 
tor. The probabilistic approach to ATWS is reviewed including 
current estimates of anticipated transients’ frequency, probability of 
scram system failure, and probability of excessive peak pressure. The 
result of the present study is a best estimate probability of 0.18 that 
an allowable pressure of 3750 psia would be exceeded if an ATWS 
were to occur and 0.6 that 3200 psia would be exceeded. Consider- 
ing all uncertainties and using estimates of transient frequency and 
scram system failure, it is found that the frequency of significant 
ATWS events is smaller than 1.1 x 10~® per reactor per year. Thus it 
is concluded that the ATWS safety goal of approximately 10~® per 
reactor per year has been met with the current design. A proposed 
redundant Backup Scram System (BUSS) to the present generation 
reactor protection system would reduce the estimate to approximate- 
ly 7.8 x 10°? per reactor per year. Therefore, compliance with th 
ATWS safety goal is demonstrated. 


46639 (GA-A—14088) One-fifth-scale dowel force test report. 
Rakowski, J.E. (General Atomic Co., San Diego, CA (USA)). May 
1979. Contract EY-76-C-03-0167-065. 428p. Dep. NTIS, PC A19/ 
MF AOl. 
The report presents the results of the second seismic test 

a conducted on the 1/5-scale, full-array model of the 3000 

W(t) high-temperature gas-cooled reactor (HTGR) core. The test 
conditions consisted of uniaxial horizontal sine sweeps at 0.5 g 
fixture acceleration, sine dwells at various g-levels and Recieenton 
and time history excitations at several g-levels conforming to NRC 
seismic response spectra for seismic category 1 components. The 
main objective of the program was to measure fuel element and 
reflector block dowel forces. In addition, measurements were taken 
for core damping, fuel element collision, and fuel element and 
reflector block rocking angles. These data were required to provide 
a broader base for validating analytical computer models used to 
calculate HTGR core design loads. 


46640 (GEFR-SP--138) Loading error simulations and control 
worth measurements in a ZPPR critical assembly of heterogeneous 
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configuration. Lu, Y.S.; Crick, S.C.; Stewart, S.L. (General Electric 
Co., Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). 
1979. Contract EY-76-C-03-0893. 15p. (CONF-790602—47). Dep. 
NTIS, PC A02/MF AOl1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

A series of loading error simulations and control worth 
measurements were performed in ZPPR-8, Phase F, which was a 
part of the benchmark study of a demonstration-reactor-sized hetero- 
geneous (radial parfait) LMFBR core. The results are presented of 
both experiments and analyses, and the significance of the observa- 
tion on neutron flux redistribution due to control insertion in a 
heterogeneous core is analyzed. 


46641 (HEDL-SA—1551-FP) Fast reactor fuel pin performance 
requirements for off-normal events. Baars, R.E.; Hikido, T.; Hanson, 
J. TE. (Hanford Engineering Development Lab., Richland, WA 
(USA)). 1979. Contract EY-76-C-14-2170. 8p. (CONF- 790306—19). 
Dep. NTIS, MF AO1. 
From International conference on fast breeder reactor per- 
formance; Monterey, CA, USA (5 Mar 1979). 
Portions of document are illegible. 
HEDL is conducting an experimental transient testing pro- 
| to evaluate the performance of prototypic Fast Flux Test 
acility (FFTF) fuel pins up to the cladding integrity limit. The 
relationship is described of the HEDL/TREAT transient overpower 
test program to the confirmation of FFTF fuel pin design bases via 
the FFTF fuel pin design procedure. 


46642 (HEDL-SA—1658-S) Analysis of internal fuel motion 
during PINEX-2 experiment. Padilla, A. Jr.; Baars, R.E.; Porten, 
D.R.; Randklev, E.H. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Sep 1978. Contract EY-76-C-14-2170. 14p. 
(CONF-790310—6). Dep. NTIS, PC A02/MF AO1. 

From Specialists workshop on predictive analysis of material 
wm in LMFBR safety expts; Los Alamos, NM, USA (13 Mar 
1 . 

This paper describes the analyses performed for the PINEX-2 
experiment to calculate the ejection of molten fuel into the reflector 
and fission gas plenum for an internally-vented fuel pin during a 
simulated 5$/s transient overpower excursion. The LAFM code was 
used to Pr redict the transient fuel melting and fission gas release, and 
the HOTPIM and FUMO.-T codes were used to predict the fuel 
ejection. The analytical results were compared with initial data from 
both the Pinhole-TV Imaging System and the fast-neutron hodos- 
cope, as well as post-transient examinations of the fuel pin. 


46643 (HEDL-TI—75002-32) FSAR amendment 32: miscella- 
neous changes. Schade, A.R. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Apr 1979. Contract EY-76-C-14-2170. 
87p. AT. 


46644 (IDO—1570-T11) Best estimate prediction for LOFT nu- 
clear experiment L2-3. Kee, E.J.; Grush, W.H. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Apr 1979. Contract EY-76-C- 
07-1570. 98p. Dep. NTIS, PC A05/MF AO1. 

A comprehensive analysis with the RELAP4/MOD6 com- 
puter code was performed to predict the LOFT transient thermal- 
hydraulic response for nuclear Loss-of-Coolant Experiment L2-3. 
The experiment will simulate a 200% double-ended offset shear 
break in one of the cold legs of a large four-loop pressurized water 
reactor and will be conducted at 39.37 kW/m. This prediction 
supersedes the analysis presented in LOFT-TR-101. 


46645 (IWGFR—26) Specialists’ meeting on equations of state 
of materials of relevance to the analysis of hypothetical fast breeder 
reactor accidents. (International Atomic Energy Agency, Vienna 
(Austria). International Working Group on Fast Reactors). 1978. 
143p. (CONF-7806144—(Summ.)). Dep. NTIS (US Sales Only), PC 
A07/MF AOl. 

From Specialists’ meeting on equations of state of materials of 
relevance to the analysis of hypothetical fast breeder reactor acci- 
dents; Harwell, UK (19 Jun 1978). 

Summaries are included of ten papers. 


46646 (JAPFNR—434) Hydraulic simulation of local blockage 
in LMFBR fuel subassembly. Nakamura, H.; Miyaguchi, K.; Takaha- 
shi, J. (Power Reactor and Nuclear Fuel Development Corp., Tokyo 
(Japan)). Jan 1979. 13p. (PNC-N—941-79-07). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

Experimental studies on the local flow blockage in LMFBR 
subassembly have been conducted to investigate the safety assess- 
ment. The water modeling tests have been carried out, in parallel 
with the development of the code UZU. Fundamental data on the 
flow field in a pin bundle containing a blockage have been accumu- 
lated and applied to check on uncertainities which came upon in the 
development of the code. The summary of the experimental results is 
presented. 
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46647 (KFK—2689) Thermodynamic calculation and experimen- 
tal determination of the equation of state of oxide fuels up to 5000 K. 
Bober, M.; Breitung, W.; Karow, H.U. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik 
und Reaktortechnik). Jun 1978. 50p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

The safety analysis of fast reactors requires the knowledge of 
the thermodynamic data of state of the nuclear fuel materials up to 
5000 K. Based on the law of mass action, the saturation vapor 
pressure curves p(T) have been calculated for uranium dioxide and 
stoichiometric and hypostoichiometric (U,Pu) mixed oxide up to 
5000 K. The functions used of the free energies of formation and of 
the oxygen potentials and the resulting partial vapor pressures are 
represented. The present scatter of the input data leads to a tolerable 
uncertainty of the calculated equations of state of Ap/p = +-50%. 
Vapor pressure measurements at very high a et require the 
application of dynamic measuring methods with pulse heating. The 
potential is discussed of the various experimental kalau: electri- 
cal resistive hating, electron beam papa J neutron pulse heating, 
and laser beam heating. A measuring method using a laser heating 
technique is described. Vapor pressure measurements with liquid 
UO, up to 4200 K are reported. The resulting vapor pressure data 
fairly well agree with the calculated equation of state of UO 2 oo. For 
pyrometric measurements of liquid fuel the exact value of the 
spectral emissivity of the fuel surface is needed which depends on 
temperature. Measurements of the emissivity of liquid UO at 0.65 
pum are shortly described. 


46648 (LTR—10-64) Refined analysis of effects on the LOFT 
containment building resulting from main steam and feedwater breaks. 
Mosby, W.R. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 16 Jan 1979. Contract EY-76-C-07-1570. 33p. Dep. NTIS, 
PC A03/MF AOl1. 

Dynamic one-degree-of-freedom analyses of main steam 
breaks 8/10B and 8/11 and feedwater break 9/40 were performed 
using refined jet-plus-reaction force-time functions. Feedwater 
breaks 10/8B and 10/11 were analyzed statically using a refined 
maximum jet-plus-reaction force and assuming a dynamic load factor 
of 2. None of the breaks were found to stress the containment shell 
in excess of the ASME Boiler and Pressure Vessel Code allowables. 


46649 (LTR—111-127) L2-3 pre-LOCE maneuver core safety 
analysis. Atkinson, S.A.; Satterwhite, D.G. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 19 Apr 1979. Contract EY-76-C- 
07-1570. 300p. Dep. NTIS, PC A13/MF A0O1. 

The core safety analyses and reactivity control analyses that 
have been done to support safe operation of the LOFT reactor in the 
LOCE pre-blowdown (or pre-LOCE) operating mode (Operating 
Mode 8) for the L2-3 nuclear loss of coolant experiment are present- 
ed. Safety analyses done to support LOFT operation in other operat- 
ing modes (Modes 5, 6, and 7) with changes in operating conditions 
or assumptions due to requirements for safe operation of the L2-3 
test (changes from conditions or assumptions for previous safety 
analyses for those operating modes) are also presented. The analyses 
discussed herein do not include analyses for potential loss of coolant 
accidents, or for accidents during the LOCE blowdown mode 
(Mode 9), or for potential radiation releases during LOCE operation. 


46650 (NUREG—0006) Water reactor safety research program. 
A description of current and planned research. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear Regulatory 
Research). Jul 1978. 169p. Dep. NTIS, PC A08/MF AO1. 

The U.S. Nuclear Regulatory Commission (NRC) sponsors 
confirmatory safety research on lightwater reactors in support of the 
NRC regulatory program. The principal responsibility of the NRC, 
as implemented through its regulatory program is to ensure that 
public health, public safety, and the environment are adequately 
protected. The NRC performs this function by defining conditions 
for the use of nuclear power and by ensuring through technical 
review, audit, and follow-up that these conditions are met. The NRC 
research program provides technical information, independent of the 
nuclear industry, to aid in discharging these regulatory responsibil- 
ities. The objectives of NRC's research program are the following: 
(1) to maintain a confirmatory research program that supports assur- 
ance of public health and safety, and public confidence in the 
regulatory program, (2) to provide objectively evaluated safety data 
and analytical methods that meet the needs of regulatory activities, 
(3) to provide better quantified estimates of the margins of safety for 
reactor systems, fuel cycle facilities, and transportation systems, (4) 
to establish a broad and coherent exchange of safety research infor- 
mation with other Federal agencies, industry, and foreign organiza- 
tion. Current and planned research toward these goals is described. 


46651 (NUREG—0358(Suppl.1)) Safety evaluation report relat- 
ed to operation of Fast Flux Test Facility. Supplement No. 1. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). May 1979. 160p. NTIS, PC A0O8/MF AOI. 

This supplement provides (1) the staff's evaluation of addi- 
tional information received since issuance of the Safety Evaluation 


NUCLEAR REACTOR TECHNOLOGY 4897 


Report regarding previously identified uncompleted review items, 
(2) a discussion 4 comments made by the ACRS in its report of 
November 8, 1978, and (3) the staff's evaluation of additional or 
revised information related to new or old issues that have arisen 
since the issuance of the Safety Evaluation Report. 


46652 (NUREG/CR—0335(Vol.6)) Advanced reactor safety re- 
search. Quarterly report, January—March 1978. (Sandia Labs., Albu- 
querque, NM (USA)). Feb 1979. Contract EY-76-C-04-0789. 194p. 
(SAND—78-1421(Vol.6)). Dep. NTIS, PC A09/MF AO1. 

Progress is summarized in the following LMFBR safety- 
related areas: accident energetics, fuel dynamics, core debris behav- 
ior, aerosol source normalization, elevated ry ge design as- 
sessment, accident delineation, and test and facility technology. 


46653 (NUREG/CR—0488) Nuclear power plant fire protec- 
tion: fire detection (subsystems study Task 2). Berry, D.L. (Sandia 
Labs., Albuquerque, NM (USA)). Dec 1977. Contract EY-76-C-04- 
0789. ‘60p. (SAND—78-1373). Dep. NTIS, PC A04/MF AOI. 

This report examines the adequacy of fire detection in the 
context of nuclear power plant safety. Topics considered are: (1) 
establishing area detection requirements, (2) selecting s ific detec- 
tor types, (3) locating and spacing detectors, and (4) performing 
installation tests and maintenance. Based on a thorough review of 
fire detection codes and standards and fire detection literature, the 
report concludes that current design and regulatory guidelines alone 
are insufficient to ensure satisfactory fire detection system perform- 
ance. To assure adequate fire detection, this report recommends the 
use of in-place testing of detectors under conditions expected to 
occur normally in areas being protected. 


46654 (NUREG/CR—0566) Common-mode/common-cause fail- 
ure: a review and a bibliography. Hagen, E.W. (Oak Ridge National 
Lab., TN (USA)). 9 Apr 1979. Contract W-7405-ENG-26. 159p. 
(ORNL/NUREG/NSIC— 148). Dep. NTIS, PC A08/MF AO1. 

The CM/CC failure phenomenon and a bibliography of the 
literature are presented. Initial philosophical considerations are pre- 
sented, and interpretations of various definitions are examined. 
Classes of CM/CC failures are compiled, and the defenses against 
such failures and their weaknesses are surveyed. Some regulatory 
considerations and operating experiences are touched upon briefly. 
Finally, current trends in analytical treatments and reliability analy- 
sis methodology for this phenomenon are presented. 


46655 (NUREG/CR—0606) Investigation of two-phase flow re- 
gimes in LOFT piping during loss-of-coolant experiments. Prassinos, 
P.G.; Liao, C.K. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jun 1979. Contract EY-76-C-07-1570. 88p. (TREE—1244). 
Dep. NTIS, PC A06/MF AO1. 

The two-phase flow regimes present in the Loss-of-Fluid Test 
(LOFT) facility primary pla a piping during nonnuclear Experi- 
ments L1-1 through L1-4 have been investigated. The flow regimes 
were determined from density profiles calculated by a computer 
program using data from the five three-beam gamma densitometers 
employed in LOFT. The LOFT flow regime data were com; 
with two-phase flow transition theory data to evaluate the validity of 
using steady state flow maps to predict flow regimes in the LOFT 
primary coolant piping during a blowdown transient. The LOFT 
data were compared with flow regime data from the Semiscale Mod- 
1 facility, which is approximately 1/30 the size of LOFT, to gain 
insight into the effects of scale. 


46656 (NUREG/CR—0655) Multirod Burst Test Program prog: 

ress report, July—December 1978. Chapman, R.H. (Oak Ridge Na Na- 
tional Lab., TN (USA)). Jun 1979. Contract W-7405-ENG-26. 180p. 
(ORNL/NUREG/TM—297). Dep. NTIS, PC A09/MF AOl. 

The technology for fabricating fuel simulators, based on the 
use of boron nitride (BN) preforms, was demonstrated by the pro- 
duction of 92 acceptable simulators for future test needs. Two single- 
rod tests were conducted, using prototype fuel simulators produced 
in this development effort, to demonstrate satisfactory performance. 
The results of the tests are reported. Results are reported of further 
analyses performed to characterize the B-1 temperature distribution 
and to assess the importance of the effect of shroud temperature on 
bundle deformation. The results indicate a relatively minor effect on 
localized deformation. Posttest examination and analysis of the B-2 
test data were completed, and the results are reported and compared 
with B-1 results. The results are in very good agreement. The B-3 
test was performed, and quick-look results and some data analyses 
are reported. Deformation was greater and more extensive than that 
observed in the B-1 and B-2 tests, presumably due to more uniform 
temperature and the lower heating rate (strain rate) employed in the 
test. The bundle is being sectioned to obtain strain data. Test 
a and components are being fabricated in preparation for 
the B-4 test. 


46657 (NUREG/CR—0681) Reactor safety research programs. 
Quarterly report, October 1—December 31, 1978. Hooper, J.L. 
(comp.). (Battelle Pacific Northwest Labs., Richland, WA (USA)). 
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Feb 1979. Contract EY-76-C-06-1830. 118p. (PNL—2653-4). Dep. 
NTIS, PC A06/MF AO1. 

Progress is summarized in the following LWR safety-related 
studies: (1) ultimate heat sink performance measurements, (2) experi- 
mental verification of steady state codes, (3) core thermal model 
development, (4) fuel subassembly procurement and irradiation test- 
ing, (3) steam generator tube integrity, (6) acoustic monitoring of 
pressure vessels, and 7 integration of nondestructive examination 
reliability and fracture mechanics. 


46658 (NUREG/CR—0705) Nuclear data library of fission 
products for decay power calculation. Tasaka, K. (Idaho National 
Engineering Lab., Idaho Falls (USA)). May 1979. Contract EY-76- 
C-07-1570. 195p. (TREE—1325). Dep. NTIS, PC A09/MF AOI. 

The decay power of fission products plays an important role 
in predicting the peak cladding temperature during a loss-of-coolant 
accident (LOCA) and a loss-of-coolant experiment (LOCE) per- 
formed by the Loss-of-Fluid Test (LOFT) facility. To improve the 
accuracy of fission-product decay power calculation by the summa- 
tion method, the nuclear data library of fission products, evaluated 
by the author in 1974, has been revised including the newly obtained 
decay data in Nuclear Data Sheets including 1977. The correlations 
for estimating unknown nuclear data of short-lived nuclides were 
also revised on the basis of new experimental decay data. The decay 
power of fission products was calculated using the revised nuclear 
data library. The calculated decay power agreed well with the 
recent experiments in the United States for the thermal neutron 
fission of **5U. 


46659 (NUREG/CR—0719) First quarter FY79 progress report 
on refill effects program. Quarterly progress report, October 1, 1978— 
December 31, 1978. Crowley, C.J.; Rothe, P.H.; Cary, C.N. (Creare, 
Inc., Hanover, NH (USA)). Apr 1979. 22p. (CREARE-TN—292). 
NTIS, PC A03/MF AOl1. 

The general context of the work reported is a postulated 
Loss-of-Coolant Accident (LOCA) in a Pressurized Water Reactor 
(PWR), although many of the basic processes being studied may also 
apply to Boiling Water Reactors (BWRs). The program is a continu- 
ing effort to develop analytical and empricial tools which will 
contribute to best-estimate and licensing predictions of lower plenum 
filling during postulated LOCAs in PWRs and to assist in the design 
and specification of larger scale plenum filling tests and the predic- 
tions of those test results. 


46660 (NUREG/CR—0739) Quarterly technical progress report 
on water reactor safety programs sponsored by the Nuclear Regulatory 
Commission's Division of Reactor Safety Research, January—March 
1979. Claflin, D.J.; Wills, E.L. (eds.). (Idaho National Engineering 
Lab., Idaho Falls (USA)). Apr 1979. Contract EY-76-C-07-1570. 
8ip. (TREE—1299). Dep. NTIS, PC A05S/MF AO1. 

Two baseline tests were successfully performed in the Semis- 
cale Mod-3 test system, and unusual downcomer hydraulic behavior 
that occurred in the Mod-3 system downcomer during earlier testing 
was analyzed. The LOFT Experimental Program performed analysis 
of the first nuclear loss-of-coolant experiment in the LOFT facility in 
which measured fuel rod cladding temperatures (789°K maximum) 
were much lower than had been calculated. The Thermal Fuels 
Behavior Program completed two LOFT Lead Rod tests in the 
Power Burst Facility, and an analysis of axial gas flow measurements 
in fuel rods was also completed to determine the extent of early fuel 
relocation and cracking. The Code Development and Analysis Pro- 
gram completed development of the RELAPS computer code, a 
model to simulate nonequilibrium phenomena associated with mixing 
of subcooled water with saturated steam, and the MATPRO 11 
materials properties subcode. The Code Assessment and Applica- 
tions Program reports results from two RELAP4/MOD6 code 
pretest calculations, an experiment parameter sensitivity study, and 
development of data processing programs associated with the NRC/ 
RSR Data Bank. Engineering Support Projects reports development 
of instrumentation for the 3-D Experiment Project and development 
of two promising measurement techniques that use a full flow drag 
device and a rake of pitot tubes to measure momentum flux in 
transient steam-water flows. 


46661 (NUREG/CR—0741) Some numerical results with the 

COMMIX-2 computer code. Shah, V.L.; Krazinski, J.L.; Miao, C.C.; 

Sha, W.T. (Argonne National Lab., IL (USA)). Mar 1979. Contract 

— 42p. (ANL-CT—79-30). Dep. NTIS, PC A03/ 
AOl. 

The computer code COMMIX-2 has been developed for 
analyzing and designing thermal-hydraulic aspects of nuclear reactor 
components. The code employs a two-fluid model for solving tran- 
sient, three-dimensional two-phase (or single phase) nonhomogen- 
eous and nonequilibrium flow conditions. The report presents nu- 
merical results of four problems selected to demonstrate the capabili- 
ties of COMMIX-2: (1) transient single-phase flow with heat source; 
(2) two-phase flow in a vertical tube, where the surface heat flux is 
sufficiently high that a single-phase liquid emerges as a mixture of 
liquid and vapor; (3) separation of vapor and liquid; and (4) a high- 
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pressure jet impinging on a vertical plate. The third and fourth 
problems were selected to demonstrate, respectively, that the code 
can handle computational difficulties usually encountered in prob- 
lems with sharp interfaces, and the important role of interfacial mass 
and momentum exhange. The numerical results obtained by 
COMMIX-2 code are very encouraging. It has not only demonstrat- 
ed the computational capability but has also exhibited the ability of 
modeling complex phenomena of the jet impingement problems with 
very simple interfacial drag and evaporation models. 


46662 (NUREG/CR—0759) Physics of reactor safety. Quarter- 
ly report, October—December 1978. (Argonne National Lab., IL 
(USA)). Mar 1979. Contract W-31-109-ENG-38. 68p. (ANL—79-19). 
Dep. NTIS, PC A04/MF AO1. 

Progress is summarized in reactor-safety research and techni- 
cal coordination of the RSR safety analysis program, Monte Carlo 
analysis of safety-related critical assembly experiments, planning of 
safety-related critical experiments, and work on reactor core thermal 
hydraulics. 


46663 (NUREG/CR—0762) Nuclear reactor safety. Quarterly 
progress report October 1—December 31, 1978. Jackson, J.F.; Steven- 
son, M.G. (comps.). (Los Alamos Scientific Lab., NM (USA)). Mar 
1979. Contract W-7405-ENG-36. 233p. (LA—7769-PR). Dep. NTIS, 
PC Al1/MF AOl. 

The LWR safety computer code, TRAC-P1A, was complet- 
ed during the quarter. A very coarse-node LOCA calculation was 
performed on a U.S. PWR model using TRAC. The results agreed 
surprisingly well with the initial phases of an earlier fine-node 
calculation. A series of TRAC calculations were performed to 
determine the influence of several operational parameters on the 
transient behavior of the proposed Japanese Slab Core Test Facility. 
Preliminary calculations for the Japanese Cylindrical Core Test 
Facility were also performed. A posttest calculation of LOFT Test 
L1-5 was completed, as well as a pretest prediction of the first 
LOFT nuclear test, L2-2. A numerical study of scale effects on ECC 
bypass was performed with the K-TIF code. A new momentum 
exchange formulation was implemented into K-TIF that accurately 
predicts the results from several CREARE bypass experiments. The 
SOLA-SPRAY code for analyzing dispersed droplet flow was im- 
proved by including compressibility and phase change effects. A 
seismic response capability was added to the SOLA-FLX code. 
SIMMER LMFBR disrupted core analysis code development and 


applications work includes improvements in the analytic equation-of- 
state and in the pressure and component density solution iteration 
technique. SIMMER testing and verification work reported includes 
analyses of UKAEA COVA and SRI International bubble expansion 
experiments and of Sandia (PBE-SG2) and ANL (AX-1) in-pile 
experiments men | carbide fuel behavior under rapid transient 


conditions. In the HTGR safety researchwork, the last in a series of 
one-dimensional core block system model seismic response test were 
completed. Work continued in the design, fabrication, and analysis 
of the GCFR core disruptive test program. Postmortem analysis of 
the FLS 1 test indicated that 18 of the 34 rods failed. 


46664 (NUREG/CR—0807) Quality assurance for TRAC devel- 
opment. Sicilian, J.M.; Pryor, R.J. (Los Alamos Scientific Lab., NM 
(USA)). Apr 1979. Contract W-7405-ENG-36. 14p. (LA—7812-MS). 
Dep. NTIS, PC A02/MF AO1. 

The TRAC Computer Program Development Project has 
been subject to stringent quality assurance procedures since its 
inception. The three stages of the development project and the 
quality assurance procedures imposed at each stage are described in 
the report. 


46665 (NUREG/CR—0825) Critical experiments, measurements 
and analyses to establish a crack arrest methodology for nuclear 
pressure vessel steels. Hahn, G.T.; Gehen, P.C.; Hoagland, R.G. 
(Battelle Columbus Labs., OH (USA)). Apr 1979. 23lp. (BMI— 
2025). NTIS, PC Al1/MF AOl1. 

Results of a program seeking (i) dynamic analyses of crack 
arrest in thermally stressed nuclear pressure vessels, (ii) standardiza- 
tion of a laboratory test method for measuring the crack arrest 
toughness, and (iii) a crack arrest toughness data base for unirradiat- 
ed and irradiated nuclear steels and weldments are summarized. 


46666 (NUREG/CR—0851) Computational methods in thermal 
reactor safety. Pryor, R.J. (Los Alamos Scientific Lab., NM (USA)). 
May 1979. Contract W-7405-ENG-36. 22p. (LA—7856-MS). Dep. 
NTIS, PC A02/MF AO1. 

A discussion of the WRAP system and the TRAC thermal 
reactor safety computer code is given. Emphasis is placed on nu- 
merical methods used to solve the one- and three-dimensional fluid 
flow equations in TRAC and the fuel rod conduction equations 
during reflood. An ATWS neutronics model is also discussed. 


46667 (ORNL/NUREG/CR—0678) Analysis of the heat and 
mass transfer processes of a UO, bubble in sodium for the Fuel 
Aerosol Simulant Test (FAST). Tobias, M.L. (Oak Ridge National 
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Lab., TN (USA)). 17 Apr 1979. Contract W-7405-ENG-26. 44p. 
(ORNL/NUREG/TM—307). Dep. NTIS, PC A03/MF AO1. 

The anticipated behavior of uranium oxide A ga bubbles 
produced by the capacitor discharge vaporization (CDV) method in 
the Fuel Aerosol Simulant Test (FAST) Facility is discussed on the 
basis of relatively simple physical models. Results of calculations for 
the rate of bubble rise and for heat and mass transfer rates are 
presented. Parametric studies indicate that future analysis efforts 
should emphasize the diffusion condensation process and the loss of 
heat from the bubble by radiation. Transfer of heat in the surround- 
ing sodium is rapid enough that simplified models should be ade- 
quate. No important effects were noted in connection with bubble 
depth, initial quantity of UOk, or initial superheat. 


46668 (PB—283030) A qualification testing program plan for 
SIMMER; A computer code for LMFBR disrupted core analysis. 
Research program planning report. Basdekas, D.L.; Silberberg, M.; 
Curtis, R.T.; Kelber, C.N. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA)). Sep 1978. 52p. NTIS PC A04/MF AOI. 

The SIMMER Code, developed at Los Alamos Scientific 
Laboratory, analyzes the various phases of a CDA (Core disassem- 
bly accident) in an LMFBR. The qualification testing program, 
comprised of two stages, is discussed. The first stage is developmen- 
tal verification, which involves interaction with code development. 
The second stage is independent qualification testing and it involves 
an indeperdent audit of the first stage and confirmatory predictions 
of large experiments without a priori adjustments of the Code. An 
experimental and analytical approach is described intended to ac- 
complish this task. 


46669 (PB—286863) Relevance of fatigue tests to cold leg piping. 
Final report. Mayfield, M.E.; Rodabaugh, E.C.; Eiber, R.J. (Battelle 
Columbus Labs., OH (USA)). Sep 1978. Contract NRC-04-76-293- 
03. 105p. NTIS PC A06/MF AOl1. 

he cold leg in a PWR, for the purpose of this report, is 
defined as that portion of the primary coolant loop that lays between 
the coolant pump and the reactor vessel. One of the conditions 
which may lead to failure in a cold leg consists of repeated cycles of 
stress. These repeated stress cycles may cause the growth of any 
small defect in the weld or base material and, if the stress cycles are 
high enough and frequent enough, the defect may grow until it 
penetrates the wall, resulting in a leak, or under some postulated 
conditions, a large break might occur. The objective of this report is 
to present an evaluation of available fatigue test data on piping 
products to: Determine the margin of safety of the present ASME 
code method of evaluation, Determine the leak-rupture trends of 
components tested with significant internal pressures, determine the 
implications of the tests with respect to the cold leg piping systems 
in PWR’s. 


46670 (PB—287304) Random vibration of a nonlinear two- 
degree-of-freedom oscillator. Topical report, 1 October 1977-30 Sep- 
tember 1978. Scott, S.J.; Masri, S.F. (University of Southern Califor- 
nia, Los Angeles (USA). Dept. of Civil Engineering). Aug 1978. 
Contract NRC-04-76-262. 109p. NTIS PC A06/MF AOI1. 

An analvtical and experimental investigation is made of the 
dynamic response of a nonlinear two-degree-of-freedom oscillator 
that models some of the basic phenomena involved in the response of 
complex nuclear power plant systems under dynamic environments. 
An approximate analytical solution is obtained for the stationary 
response of the system when subjected to stationary random excita- 
tion. Experimental measurements performed with an electronic 
analog computer and numerically simulated solutions generated by 
means of a digital computer verify the findings. Results are given for 
the power spectral density and root-mean-squared level of the re- 
sponse. The effects of various system parameters on the response of 
the nonlinear system are determined. 


46671 (PB—287480) Dynamic excitation of a single-degree-of- 
freedom hysteretic system. Topical report, 1 October 1977-30 Septem- 
ber 1978. Stott, S.J.; Masri, S.F. (University of Southern California, 
Los Angeles (USA). Dept. of Civil Engineering). Aug 1978. Con- 
tract NRC-04-76-262. 114p. NTIS PC A06/MF AO1. 

An analytical investigation is made of the dynamic response 
of two special classes of nonlinear hysteretic oscillators that model 
some of the basic phenomena involved in the response of complex 
nuclear power plant systems which are subjected to dynamic envi- 
ronments. Numerical studies as well as approximate analytical solu- 
tions for the response of the nonlinear oscillators under (a) harmonic 
and (b) random excitation are presented. The effects of various 
system parameters are evaluated and the range of validity of the 
approximate solutions is determined. 


46672 (PB—287481) Natural convection heat transfer in beds of 
inductively heated particles. Topical report. Rhee, S.J.; Dhir, V.K. 
(California Univ., Los Angeles (USA)). Aug 1978. Contract NRC- 
04-76-246. 99p. NTIS PC A05/MF A011. 

The estimation of heat-removal-capability from core debris 
that may be formed as a result of a hypothetical fuel disruptive 
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accident in a LMFBR is of interest in the nuclear reactor safety 
analysis. After the accident, the fuel debris in the form of particles 
may settle on various horizontal surfaces, such as thermal baffles, 
and there may exist an overlying sodium layer above the core debris 
bed. The decay heat from the fuel debris bed will be removed either 
by conduction or convection across the superposed layer before the 
initiation of ebullition. Experimental observations of the onset of 
convective motion in such beds of inductively heated particles have 
been made. The data for the heat transfer coefficient have been 
obtained in water-cooled beds of 304 stainless steel particles. The 
observations show that increasing the depth of the fluid layer over 
the bed tends to lower the critical internal Rayleigh number at 
which the onset of convection occurs. For overlying fluid-layer- 
depth-to-particulate-bed-depth ratios of 1 of greater, natural convec- 
tion has been observed to begin at RI approximately equal to 12. 
However, for no fluid layer at the top of the bed, natural convection 
has been observed to occur at R sub I approximately equal to 45, 
which is about the same as observed in earlier studies made with 
Joule heating and no fluid layer at the top of the bed. 


46673 (PB—290317) Two-phase flow phenomena in nuclear reac- 
tor technology. Quarterly progress report no. 8, 1 Mar-31 May 1978. 
Lahey, R.T. Jr. (Rensselaer Polytechnic Inst., Troy, NY (USA). 
Dept. of Nuclear Engineering). Oct 1978. Contract NRC-04-76-301. 
98p. NTIS PC A05/MF AOl1. 

This report covers work in the period of March 1, 1978 to 
May 31, 1978. The basic purpose of this research is to provide a 
more thorough understanding of two phase flow phenomena associ- 
ated with certain hypothetical nuclear accidents. The program is 
divided into three major tasks. Task I is concerned with the develop- 
ment of reliable, inexpensive, and easily interpretable, two-phase 
flow istrumentation with which some basic two-phase flow param- 
eters can be measured (e.g., void fraction, phase velocity, etc.). Task 
II is concerned with the detailed fluid mechanics of two-phase flow. 
Specifically, an indepth understanding of two-phase flow multidi- 
mensional void distribution mechanisms and phase separation effects 
will be developed. Task III is intended to address a current safety 
question concerning the performance of the BWR emergency core 
cooling (ECC) system. Particular emphasis will be placed on parallel 
channel effects during ECCS operation. 


46674 (SAN—1011-202) Evaluation of seismic analysis tech- 
niques for breeder reactor piping and equipment. Quarterly technical 
progress report. (Agbabian Associates, E] Segundo, CA (USA)). Apr 
1979. Contract EY-76-C-03-1011. 116p. AT. 

Progress is reported on an investigation being conducted to 
evaluate different methods used to predict the response of nuclear 
power plant piping and equipment sybsystems to earthquake vibra- 
tory ground motions. The program is primarily concerned with 
simplified methods based on free-field response spectra as input 
rather than on time-history methods of analysis. The report summa- 
rizes results of investigations conducted since the issue of Topical 
Report SAN/1011-116 which provided an evaluation of an approxi- 
mate direct amplification method based on a comparison of results 
obtained by this method with exact solutions based on four time- 
history input records. This study has been extended to provide a 
probabilistic evaluation based on ten time-history analyses. Approxi- 
mate methods of seismic analysis of multisupported piping and 
equipment based on input spectra methods is also under investiga- 
tion. Proximity spectra for two oscillators subjected to propagating 
nonstationary random excitation have been developed and are in- 
cluded in the report. 


46675 (TFBP-TR—314) Loss-of-coolant accident test series test 
loc 3 experiment predictions. Yackle, T.R.; Klink, P.H.; Spore, J.W.; 
Sepold, L.K.; Nigg, D.W. (Idaho National Engineering Lab., Idaho 
Falls (USA)). Apr 1979. Contract EY-76-C-07-1570. 164p. Dep. 
NTIS, PC A08/MF AOl. 

The Loss of Coolant Accident (LOCA) Test Series being 
conducted in the Power Burst Facility (PBF) at the Idaho National 
Engineering Laboratory has been designed to provide data for the 
development and the assessment of fuel behavior computer codes 
used to predict the response of light water reactors during a hypo- 
thetical break in the cold-leg inlet or hot-leg outlet of a pressurized 
water reactor (PWR). This report presents the experiment predic- 
tions for the four-rod LOCA test, LOC-3. Test LOC-3 will be 
performed using Saxton design fuel rods. Two of the fuel rods are 
unirradiated and two rods are irradiated to about 16,000 MWd/t, and 
each rod is surrounded by an individual coolant flow shroud. One of 
each set of the irradiated and the unirradiated rods will be backfilled 
with helium to a pressure typical of beginning-of-life PWR fuel rods, 
and the other rods will be backfilled to a pressure typical of fuel rods 
at the end-of-operational life. 


46676 (UCB/EERC—79/10) Design of steel energy absorbing 
restrainers and their incorporation into nuclear power plants for 
enhanced safety. Volume 4, review of current uses of energy absorbing 
devices. Kelly, J.M.; Skinner, M.S. (California Univ., Berkeley 
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(USA). Coll. of Engineering). Feb 1979. Contract EY-76-C-03-0034- 
269. 65p. Dep. NTIS, PC A04/MF AO1. 

A survey of energy-absorbing devices that could be used as 
restraints for secondary nuclear power "> piping and equipment 
systems is presented. A great many such devices have been devel- 
oped in recent years due to interest in increasing the impact resis- 
tance of automobiles and the damage resistance (crashworthiness) or 
passenger compartments in light aircraft. The impact resistance 
devices have been designed for monotonic loading with the main 
criterion being minimal decleration within the physical constraint 
imposed by the maximum allowable stroke. For aircraft applications, 
a further consideration is weight and thus energy absorption per unit 
weight should be optimized. Although neither absorption capacity 
per unit weight nor minimization of deceleration are critical consid- 
erations in designing energy absorbers to restrain pipes from damage 
due to seismic attack, it is useful to consider designs that have been 
developed for impact applications as it may lead to design configura- 
tions which would be useful in piping systems. The energy-absorbing 
devices described in this report have been classified into four groups 
according to energy-absorbing mechanism: (1) plastic deformation of 
metals, (2) extrusion, (3) friction, and (4) metal cutting. 


46677 (UCID—18126) Seismic safety research program. 
Project VIII load combination project: work plan. Chou, C.K.; Vepa, 
K.; George, L.; Smith, P.D. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 Jul 1979. Contract W-7405-ENG-48. 
50p. Dep. NTIS, PC A03/MF AO1. 

The proposed load combination project has the following 
overall objectives: develop a methodology for appropriate combina- 
tion of dynamic loads for nuclear power plants under normal plant 
operation, transients, accidents, and natural hazards; establish design 
criteria, load factors, and component service levels for appropriate 
combinations of dynamic loads or responses to be used in nuclear 
power plant design; determine the reliability of typical piping sys- 
tems, both inside and outside the containment structure, and provide 
the NRC with a sound technical basis for defining the criteria for 
postulating pipe breaks; and determine the probabilities of a large 
LOCA induced directly and indirectly by a range of earthquakes. 


46678 (UCLA—34P252-01) Use of expert opinion in the evalua- 
tion of probabilities of rare events. Apostolakis, G.; Mosleh, A. 
(California Univ., Los Angeles (USA). Dept. of Chemical, Nuclear, 
and Thermal Engineering). Dec 1978. Contract EY-76-S-03-0034- 
252. 88p. Dep. NTIS, PC AO5/MF AO1. 

he evaluation of probabilities of rare events in the context of 
the subjectivistic theory of probability is the subject of this work. 
Several useful subsidiary methods for the achievement of coherent 
probabilities are discussed with particular emphasis on experts’ opin- 
ions. As an application, a distribution for the frequency of reactor 
core melts is assessed using the available experience with power 
reactors. This distribution is subsequently modified, via Bayes’ theo- 
rem, to include the estimate derived by WASH-1400, which is 
treated as an expert’s opinion. A probabilistic model for the credibil- 
ity of this opinion is presented, which includes the critics’ point of 
view. The resulting (posterior) distribution is the assessed distribu- 
tion of the frequency of reactor core melts based on a body of 
knowledge which includes the available experience and the WASH- 
1400 estimate. 


46679 (UCRL—15007) Notes for a workshop on risk analysis 
and decision under uncertainty. The practical use of probabilistic and 
Bayesian methodology inreal life risk assessment and decision prob- 
lems. (Kaplan and Associates, Inc., Irvine, CA (USA)). 1979. Con- 
tract W-7405-ENG-48. 197p. Dep. NTIS, PC A09/MF AOI. 

The use of probabilistic, and especially Bayesian, methods is 
explained. The concepts of risk and decision, and probability and 
frequency are elucidated. The mechanics of probability and probabi- 
listic calculations is discussed. The use of the method for particular 
problems, such as the frequency of aircraft crashes at a specified 
nuclear reactor site, is illustrated. 64 figures, 20 tables. (RWR) 


46680 (UCRL—81892) Effect of torus wall flexibility on hydro- 
structural interaction in BWR containment system. Lu, S.C.H.; 
McCauley, E.W.; Holman, G.S. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 25 Apr 1979. Contract W-7405- 
ENG-48. 10p. (CONF-790802—16). Dep. NTIS, PC A02/MF AOl1. 
From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 
he MARK I boiling water reactor (BWR) containment 
system is comprised of a light-bulb-shaped reactor compartment 
connected through vent pipes to a torus-shaped and partially water- 
filled pressure suppression chamber, or the wetwell. During either a 
normally occurring safety relief valve (SRV) discharge or a hypo- 
thetical loss-of-coolant accident (LOCA), air or steam is forced into 
the wetwell water pool for condensation and results in hydrodyna- 
mically induced loads on the torus shell. An analytical program is 
described which employs the finite element method to investigate 
the influence of torus wall flexibility on hydrodynamically induced 
pressure and the resultant force on the torus shell surface. The shell 
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flexibility is characterized by the diameter-to-thickness ratio which is 
varied from the perfectly rigid case to the nominal plant condition. 
The general conclusion reached is that torus wall flexibility de- 
creases both the maximum pressure seen by the shell wall and the 
total vertical load resulted from the hydrodynamically induced 
pressure. 


46681 (UCRL—81945) Nucelar reactor seismic safety analysis 
techniques. Cummings, G.E.; Wells, J.E.; Lewis, L.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Apr 1979. 
Contract W-7405-ENG-48. 19p. (CONF-790703—1). Dep. NTIS, 
PC A02/MF AOl. 

From 4. international conference of the system safety society; 
San Francisco, CA, USA (9 Jul 1979). 

In order to provide insights into the seismic safety require- 
ments for nuclear power plants, a probabilistic based systems model 
and computational procedure have been developed. This model and 
computational procedure will be used to identify where data and 
modeling uncertainties need to be decreased by studying the effect of 
these uncertainties on the probability of radioactive release and the 
tema awd of failure of various structures, systems, and components. 

rom the estimates of failure and release probabilities and their 
uncertainties the most sensitive steps in the seismic methodologies 
can be identified. In addition, the procedure will measure the uncer- 
tainty due to random occurrences, e.g. seismic event probabilities, 
material property variability, etc. The paper discusses the elements 
of this systems model and computational procedure, the event-tree/ 
fault-tree development, and the statistical techniques to be employed. 


46682 (UCRL—82209) Subsystem response determination for 
the US NRC Seismic Safety Margins Research Program. Johnson, J.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 22 
Feb 1979. Contract W-7405-ENG-48. 12p. (CONF-790802—6). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

The initial portion of the task described deals with a definition 
of the state-of-the-art of seismic qualification methods for subsys- 
tems. Too facilitate treatment of this broad class of subsystems, three 
classifications have been identified: multiply supported subsystems 
(e.g., piping systems); mechanical components (e.g., valves, pumps, 
control rod drives, hydraulic systems, etc.); and electrical compo- 
nents (e.g., electrical control panels). Descriptions of the available 
analysis and/or testing techniques for the above classifications are 
sought. The results of this assessment will be applied to the develop- 
ment of structural subsystem transfer functions. 


46683 (UCRL—82439) Major structural response methods used 
in the seismic safety margins research program. Chou, C.K.; Lo, T.; 
Vagliente, V. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Mar 1979. Contract W-7405-ENG-48. 10p. (CONF- 
790802—30). Dep. NTIS, PC A02/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

In order to evaluate the conservatisms in present nuclear 
power plant seismic safety requirements, a probabilistic based sys- 
tems model is being developed. This model will also be used to 
develop improved requirements. In Phase I of the Seismic Safety 
Margins Research Program (SSMRP), this methodology will be 
developed for a specific nuclear power plant and used to perform 
probabilistic sensitivity studies to gain engineering insights into 
seismic safety requirements. Random variables in the structural 
response analysis area, or parameters which cause uncertainty in the 
response, are discussed and classified into three categories; i.e., 
material properties, structural dynamic characteristics and related 
modeling techniques, and analytical methods. The sensitivity studies 
are grouped into two categories; deterministic and probabilistic. In a 
system analysis, transfer functions in simple form are needed since 
there are too many responses which have to be calculated in a 
Monte Carlo simulation to use the usual straightforward calculation 
approach. Therefore, the development of these simple transfer func- 
tions is one of the important tasks in SSMRP. Simplified as well as 
classical transfer functions are discussed. 


46684 (UCRL—82735) Eulerian fluid-structure analysis of 
BWR. McMaster, W.H. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). May 1979. Contract W-7405-ENG-48. 14p. 
(CONF-790821—1). Dep. NTIS, PC A02/MF AOI. 

From |. international seminar on Fluid Structure Interaction 
in ‘LWR’ systems; West Berlin, F.R. Germany (20 Aug 1979). 

A fluid-structure-interaction algorithm is developed for the 
analysis of the dynamic response of a BWR pressure-suppression 
pool and containment structure. The method is incorporated into a 
two-dimensional semi-implicit Eulerian hydrodynamics code, 
PELE-IC, for the solution of incompressible flow coupled to flexible 
structures. The fluid, structure, and coupling algorithms have been 
verified by calculation of solved problems from the literature and by 
comparison with air and steam blowdown experiments. 
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46685 (WARD-SR—94000-1) Nuclear safety and reliability en- 
gineering. Quarterly progress report for period ending March 31, 1979. 
(Westinghouse Electric Corp., Madison, PA (USA). Advanced Re- 
actors Div.). Apr 1979. Contract EY-76-C-02-3045-031. 63p. AT. 

Progress is summarized in the following LMFBR safety- 
related areas: (1) safe shutdown reliability program, (2) safety analy- 
sis in support of low risk design capability, (3) shutdown system 
reliability testing, (4) inherent shutdown system development, (5) 
safety analysis in support of limited core damage, (6) safety analysis 
in support of core debris accommodation, (7) low risk containment 
design criteria, (8) control of radiological consequences, and (9) 
radial blanket assembly flow blockage test. 


46686 Use of minimum film boiling temperature as a criterion for 
coherent molten metal-coolant interactions. Dhir, V.K. (Univ. of 
California, Los Angeles). Nucl. Sci. Eng.; 70: No. 2, 119-126(May 
1979). 


Minimum film boiling temperature data obtained on 19- and 
25-mm-diam spheres quenched in subcooled water are used to estab- 
lish a relationship between the temperature of the hot molten materi- 
al and the subcooled liquid for the occurrence of coherent thermal 
interactions. This relationship is then used to explain the various 
kinds of interactions observed in laboratory scale experiments con- 
ducted with molten tin, aluminum, steel, and glass. 


46687 Application of acoustic agglomerators for emergency use in 
liquid-metal fast breeder reactor plants. Shaw, D.T.; Rajendran, N. 
(State Univ. of New York, Buffalo). Nucl. Sci. Eng.; 70: No. 2, 127- 
134(May 1979). 

The use of acoustic agglomerators for the suppression of 
sodium-fire aerosols in the case of a hypothetical core disruptive 
accident of a liquid-metal fast breeder reactor is discussed. The basic 
principle for the enhancement of agglomeration of airborne particles 
under the influence of an acoustic field is first discussed, followed by 
theoretical predictions of the optimum operating conditions for such 
application. It is found that with an acoustic intensity of 160 dB (~ 1 
W/cm?), acoustic agglomeration is expected to be several hundred 
times more effective than gravitational agglomeration. For particles 
with a radius larger than ~ 2 ym, hydrodynamic interaction be- 
comes more important than the inertial capture. For radii between 
0.5 and 2 ym, both mechanisms have to included in the theoretical 
predictions of the acoustic agglomeration rate. 


46688 Expert opinion and statistical evidence: an application to 
reactor core melt frequency. Apostolakis, G.; Mosleh, A. (Univ. of 
California, Los Angeles). Nucl Sci Eng.; 70: No. 2, 135-149(May 
1979). 

A model for the evaluation of probabilities of rare events by 
combining the available experience with expert opinion is developed, 
using the core melt frequency of nuclear power reactors as an 
example. A distribution for this frequency is assessed using the 
statistical evidence and including near misses. this distribution is 
subsequently modified, via Bayes’ theorem, to include the estimate 
derived by the Reactor Safety Study, which is treated as an expert's 
opinion. A probabilistic model for the credibility of this opinion that 
includes the crities’ point of view is presented. The resulting (posteri- 
or) distribution is the assessed distribution of the frequency of 
reactor core melts based on a body of knowledge that includes the 
available experience and the WASH-1400 estimate. 


46689 Empirical formula predicting shutdown dose rate of the 
recirculation pipes in boiling water reactors. Uchida, S. (Hitachi, Ltd., 
Ibaraki, Japan); Kitamura, M.; Kukuchi, M.; Yusa, H.; Ohsumi, K.; 
Matsushima, Y. Nucl. Sci. Eng.; 69: No. 1, 78-85(Jan 1979). 

An empirical formula is proposed to estimate the shutdown 
dose rates around the primary cooling system of boiling water 
reactors. The formula is characterized by defining the average 
activation time of ®Co, which is proportional to the iron feed rate 
into the reactor. The constants of the formula are determined by 
quantitatively evaluating the static balances of corrosion products in 
the primary coolant on the basis of measured results from the 
Shimane Nuclear Power Station of Chugoku Electric Power Com- 
pany. The effects of four radiation reduction procedures on the 
shutdown dose rate are evaluated using the proposed formula. It is 
demonstrated that the oxygen injection method is the most effective 
procedure to reduce the dose rate (to ~ 1/4). Further reduction (to 
~ 1/50) can be achieved by a combination of the four procedures. 


46690 Safety aspects of fast reactor core operation. Gourdon, J. 
(Centre d'Etudes Nucleaires de Cadarache, Saint-Paul-lez-Durance, 
France); Penet, F.; Savineau, M. pp 159-175 of Design, construction, 
and operating experience of demonstration LMFBRs. Vienna, Aus- 
tria; International Atomic Energy Agency (1978). (In French) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

On the basis of the operating experience for Phenix, proce- 
dures are described for monitoring the main safety parameters of the 
core without appreciably disturbing the power plant operation. 
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Guarding against errors of core loading during handling operations 
is discussed. The methods and the results of checking control rod 
efficiency and following up the core reactivity and the neutron 
negative feedback factors are presented. The preventive measures, 
spread over the handling chain, which were effective in preventing 
any core loading error during three years of operation are indicated. 


46691 Safe operation of the BOR-60 experimental fast reactor in 
power plant conditions. Gryazev, V.M.; Antipin, G.K.; Afanas’ev, 
V.A.; Britov, V.N.; Efimov, V.N.; Kondrat’ev, V.I.; Kon’kov, V.F.; 
Smirnov, A.M. (All-Union Scientific Research Inst. of Nuclear 
Reactors, Dimitrovgrad, USSR). pp 177-189 of Design, construc- 
tion, and operating experience of demonstration LMFBRs. Vienna, 
Austria; International Atomic Energy Agency (1978). (In Russian) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

On the basis of the BOR-60 facility an analysis is made of 
characteristic requirements for safe operation of a fast-reactor power 
plant, from the standpoint of stability against perturbations in the 
operation of the main com po and systems and against deviation 
from the design values of process parameters. The self-regulation 
properties of the facility are demonstrated, which ensure smooth 
transient regimes even when there are perturbations in reactivity and 
in the flow rate and temperature of the sodium at the reactor inlet. 
Regulation by neutron flux and by sodium outlet temperature are 
compared from the point of view of increasing the reliability of the 
control system and minimizing temperature strains in the compo- 
nents during transient processes. The calculated and experimental 
data on optimization of emergency shut-down and cooling regimes 
using different combinations of equipment are analyzed. The means 
and methods used to verify the state of the reactor vessel, fuel 
assemblies and in-vessel reactor systems during operation on power 
and during reloading are described; operating experience with 
sodium/water steam generators is analyzed, as is the use of leak 
verification, control, and protection for steam generators under 
accident conditions. 


46692 Use of demonstration fast reactor experience for assessing 
the radiation safety of fast power reactors at the design stage. Baku- 
menko, O.D.; Kiselev, G.V.; Kulakovskii, M.Ya.; Pomerantsev, 
G.B.; Samarkin, A.A.; Sergeev, V.A.; Skorikov, N.V.; Tverdovskii, 
N.D.; Tsurukin, Yu.P. (Inst. of Physics and Power Engineering, 
Obninsk, USSR). pp 287-291 of Design, construction, and operating 
experience of demonstration LMFBRs. Vienna, Austria; Internation- 
al Atomic Energy Agency (1978). (In Russian) 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The results are presented of experimental studies on the 
behavior of fission products and radioactive corrosion products in 
the primary circuit of the BN-350 reactor auring operation at power 
levels of up to 650 MW with defective fuel elements in the core. 
Data are also given on radiation conditions in the reactor building, 
dose burden to personnel and activity loss from the primary circuit. 
The experimental data thus obtained are compared with design data. 
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MAGNETIC 
REFER ALSO TO CITATION(S) 46373 


46693 (LA-UR—79-1220) Superconducting magnetic energy 
storage for electric power system dynamic stabilization. Turner, R. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 7p. (CONF-790803—07). Dep. NTIS, PC A02/MF AO1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A Superconducting Magnetic Energy Storage (SMES) 
system is being developed at the Los Alamos Scientific Laboratory 
(LASL) for a dynamic stabilizer to be installed in the Bonneville 
Power Administration (BPA) power system at Tacoma, Washington, 
by 1982. This unit will be an alternate stabilization method to the dc 
modulator now used to stabilize the 900 mile, ac intertie between 
BPA and Southern California. The generation control systems’ re- 
sponse to the constantly occuring, small-load and voltage changes 
can result in negatively damped, low-frequency power oscillations. 
The de modulator provides stabilization by fast load control of the 
High-Voltage dc (HVDC). The SMES unit consists of a 30-MJ 
solenoid, a 10 MW convertor, a liquid helium dewar and auxiliary 
systems which operate independent of the HVDC system. The 
SMES dynamic stabilizer design is presented with status information 
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about the superconducting coil, the converter and other components 
of the SMES dynamic stabilizer summarized. 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 45792 


46694 (PNL—2935) Compressed Air Energy Storage Technology 
Program. Annual report, 1978. Loscutoff, W.V. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Jun 1979. Contract EY-76- 
C-06-1830. 180p. Dep. NTIS, PC A09/MF AOI. 

Separate abstracts was prepared for each section of the 
report. (TFD) 


46695 (PNL—2935, pp 3-4) Reservoir stability criteria. Loscu- 
toff, W.V. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The primary objective of the Reservoir Stability Studies 
program is to establish design and stability criteria for underground 
CAES reservoirs. Comprehensive and reliable criteria of this kind 
are necessary for the commercialization of CAES technology by the 
utility industry. The studies are divided into three areas of activity 
according to the three major types of reservoirs, aquifers, hard rock 
caverns and salt cavities, that may be used with CAES plant. 


46696 (PNL—2935, pp 5-13) Fluid flow and thermal analysis for 
CAES in porous rock reservoirs. Wiles, L.E.; Kannberg, L.D. Jun 
1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The purpose of analysis of the hydrodynamic and thermody- 
namic response to mass cycling in CAES porous rock reservoirs is to 
provide design guidelines for the efficient and stable operation of the 
air storage reservoir. The performance of the reservoir depends on 
reservoir material properties, reservoir geometry, and operating 
conditions. The influence of many of the important parameters was 
invesstigated at PNL in FY-1977. That analysis made use of a 
computer code based on one-dimensional, radial transport of mass 
and energy in a dry porous rock reservoir. The capability of the 
code was extended in FY-1978 to permit the analysis of the effects of 
water on reservoir performance. Potential problems or areas of 
concern related to the presence of water in the reservoir that could 
be evaluated with a one-dimensional model were identified. These 
include deliverability, thermal energy recovery, working fluid re- 
covery and storage volume. The objective of this study was to 
quantify the magnitudes of these effects. This was done by evaluat- 
ing the influence of injection temperature, injection humidity and 
residual water content on reservoir performance. 


46697 (PNL—2935, pp 15-29) Structural analysis in porous 
media, Friley, J.R. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The objective of the numerical structural analysis investiga- 
tion was to determine the stress and strain level of a generic porous 
rock reservoir as a result of the pressure and temperature loads 
incurred. Structural response of the various rock masses involved is 
an item which needs attention when the selection of a porous rock 
site is to be made. Potential areas of concern in this regard involve 
cap rock crack development and fatigue stress damage of both 
porous and non-porous rock masses. Excessive crack formation (or 
enlargement of existing cracks) in the site cap rock will allow air 
leakage and hence tend to degrade site performance. Fatigue stress 
levels, if excessive will tend to promote crack growth and/or 
produce contaminants in the form of sand particles or fines. This 
later structural effect will be an important consideration in assessing 
the likelihood of pore plugging and the performance of turboma- 
chinery components. 


46698 (PNL—2935, pp 31-44) Air/water/rock interactions in 
porous media. Stottlemyre, J.A.; Erikson, R.L.; Smith, R.P. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

Sandstone aquifers are being suggested as potentially suitable 
reservoir media for the storage of compressed air at temperatures 
ranging from 50°C to 300°C. In this elevated-temperature com- 
pressed air energy storage (CAES) concept, the thermal energy of 
compression is retained, stored, and utilized to minimize the require- 
ments for prime fuel during the production phase of the CAES 
cycle. One unknown associated with the evaluated temperature 
CAES scheme is the physical and chemical response of porous 
media to elevated temperatures, pressures, humidities, and oxidation 
potentials. Therefore, a laboratory-scale experimental program has 
been initiated at Pacific Northwest Laboratory ai.d includes the 
following: (1) air—water—rock interactions in autoclaves; (2) ther- 
momechanical property testing in triaxial load cells; (3) thermal 
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conductivity, specific heat capacity, and linear thermal expansion 
coefficient measurements; and (4) physical and chemical property 
testing in a prototype multiphase fluid flow facility. Only the results 
of autoclave tests using the Galesville sandstone are discussed. 


46699 (PNL—2935, pp 45-58) Preliminary design and stability 
criteria for CAES hard rock caverns. Gnirk, P.F. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The objectives of this study have been to compile rock 
properties data from the literature, to formulate a preliminay set of 
design and stability criteria for underground CAES hard rock cav- 
erns, and to identify areas of necessary research. The rock properties 
compilation has concentrated on assembling and evaluating those 
physical, chemical, petrophysical, thermal, and mechanical charac- 
teristics and properties of igneous, metamorphic, and sedimentary 
rock types for which the CAES concept is applicable. This survey 
has indicated that the data base for hydrological and thermomechan- 
ical properties is generally inadequate for jointed rock under condi- 
tions of elevated temperature and increased moisture presence. In 
on the formulation of preliminary design and stability criteria 
or CAES caverns has been based on information available for large 
underground caverns utilized for mining purposes. 


46700 (PNL—2935, pp 59-64) Numerical modeling to predict 
behavior of underground hard rock caverns used for compressed air 
energy storage. Fossum, A.F. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The discussion presents the concepts and techniques which 
have been developed for calculating various failure probabilities of 
underground compressed air energy storage (CAES) caverns. The 
emphasis in this development is on the excavation and construction 
phase. The cavern storage concept is generally categorized as either 
compensated (constant pressure with varying volume - wet system 
with hydraulic compensation) or uncompensated (varying pressure 
with constant volume - dry system). The work presented in this 
report is part of an effort underway at Re/Spec Inc. to formulate a 
consistent and definitive set of rock and air-leakage stability criteria 
for use in the design of CAES caverns in hard rock. 


46701 (PNL—2935, pp 65-69) Laboratory testing of hard rock 
specimens subjected to loading and environmental conditions appropri- 
ate to CAES, Fossum, A.F. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The purpose of this study is to investigate the properties of 
hard rock specimens, from formations suitable for CAES, that are 
subjected to the cyclic conditions imposed by a CAES installation, 
by means of laboratory-scale testing. This program, together with 
previous PNL-sponsored programs, is designed to formulate prelimi- 
nary design and stability criteria for CAES caverns to assure their 
long lifetime suitability and to encourage early commercialization of 
the CAES concept. 


46702 (PNL—2935, pp 71-74) State-of-the-art survey and pre- 
liminary design and stability criteria for salt cavities. Thoms, R.L.; 
Martinez, J.D. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The study reviewed the existing literature and consulted 
knowledgeable workers in the storage industry, and then reported 
state-of-the-art findings relative to long-term stability of compressed 
air energy storage caverns in salt domes. Further preliminary cavern 
stability criteria were presented in a form consistent with the amount 
of information available on cavern performance in salt domes. The 
study also outlined a methodology for determining the long-term 
stability of site-specific CAES cavern systems in salt domes. The 
study was limited to stability considerations for CAES caverns in 
salt domes and salt anticlines. Thus, the effects of surface facilities 
associated with CAES caverns were considered as they relate to 
cavern stability. Details of surface facility machinery and systems, 
e.g., types of compressors or turbines, were beyond the scope of the 
study. 


46703 (PNL—2935, pp 75-86) Numerical modeling of behavior 
of caverns in salt for compressed air energy storage. Serata, S.; 
Cundey, T.E. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The objective of the study was to examine the behavior of salt 
cavities when subjected to conditions simulated CAES operation. 
The efforts addressed in 1978 were to determine the ranges of 
important variables, and the development of computer simulation 
techniques. The most important variables involved were identified 
as: (1) cavern geometry (length, diameter); (2) cavern spacing (in 
multiple cavern arrangements); (3) cavern air pressure and tempera- 
ture cycle; (4) in-situ stresses; (5) material properties of salt; and (6) 
permeability of salt. A literature review on cyclic loading and 
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thermal effects on rock salt was performed. Limited laboratory 
testing on salt strength and creep properties when subjected to 
cyclic loads was initiated as was preliminary numerical modeling. 


46704 (PNL—2935, pp 87-89) Laboratory testing of salt speci- 
mens, Thoms, R.L. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The objective of this testing program is to establish a data 
base for long-term stability criteria appropriate to CAES reservoirs 
in salt. The data base will be obtained from laboratory testing of 
rock salt core specimens and also from in-situ testing in a salt mine. 
This section briefly describes the efforts planned to fulfill the objec- 
tive are briefly described. 


46705 (PNL—2935, pp 91-95) Gas flow cyclic ventiltion of 
porous media at elevated temperature and pressure. Pincus, H.J. Jun 
1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

Studies of property changes of porous media subjected to 
cyclic ventilation with hot dry air are being carried out at the 
University of Wisconsin, Milwaukee. The goal of these studies is the 
determintion of effects of CAES operation on host porous media. 
Studies have continued to address several tasks including: (1) com- 
pressed-air pressure-temperature cycling; (2) property testing; and 
(3) optional experiments. Progress with respect to each of these tasks 
is described. 


46706 (PNL—2935, pp 99-100) Advanced concepts. Loscutoff, 
W.V. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

The program plan covers a range of activities in the investiga- 
tion of advanced CAES systems: (1) equipment evaluation and 
development for advanced CAES systems; (2) system feasibility 
studies of alternative fuels and technologies such as, adiabatic sys- 
tems (requiring no supplementary fuel), hybrid systems that would 
utilize both thermal energy storage and fuel, coal-fired fluidized-bed 
combustion processes integrated with CAES, and coal-fired low-Btu 
gasifiers integrated with CAES; (3) evaluation of development of 
other advanced CAES concepts that require little or no premium 
fuel for operation; and (4) a joint venture with a utility, Tennessee 


Valley Authority (TVA), starting with feasibility studies and pro- 
gressing into demonstration of an advanced concept if the studies are 
positive. 


46707 (PNL—2935, pp 101-109) Alternative fuels and technol- 
ogies. Shupe, J.W.; Kreid, D.K.; DeHaan, G.L. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

During 1978, two alternatives were being studied; utilization 
of nuclear waste decay heat and utilization of coal-fired technol- 
Ogies. In addition, a cursory examination of the benefits of integrat- 
ing CAES with magnetohydrodynamics was made. The nuclear 
waste heat and magnetohydrodynamics studies were completed this 
past year. The coal-fired technology studies are continuing, and a 
report of the preliminary findings will be contained in a topical 
report to be prepared during FY-1979. 


46708 (PNL—2935, pp 111-116) Coal-fired fluidized bed com- 
bustion. Giramonti, A.J. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

A potential long-term weakness of the conventional CAES 
con cept is its reliance on clean petroleum fuels during power 
generation. It seems appropriate, therefore, to investigate advanced 
CAES concepts designed to substitute coal for petroleum fuels. 
Application of coal-fired fluizidized-bed combustion (FBC) to the 
CAES concept creates the potential for a large number of possible 
FBC/CAES power plant system configurations incorporating at- 
mospheric fluid-bed combustion (AFBC) or pressurized fluid-bed 
combustion (PFBC). In principle, all of these configurations would 
use a coal-fired FBC to replace the petroleum-fired burner of the 
conventional CAES arrangement. A feasibility study of FBC inte- 
grated with CAES was initiated during 1978. The purpose of this 
study is to conduct a technical and economic assessment of the 
feasibility of coal-fired FBC-augmented CAES system concepts. 
This study will include a technology assessment of fluid bed combus- 
tion, a systems integration and preliminary screening analysis, a 
preconceptual plant design and a preliminary market analysis. 


46709 (PNL—2935, pp 117-123) Economic analysis. Schulte, 
S.C.; Knutsen, C. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

A cost estimate for a reference CAES system with mined 
hard rock air storage caverns is presented. These estimates were 
obtained from a recent study conducted by Acres American, Inc. 
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The scenario calls for the construction of a 750-MW CAES system 
over a 6.5-yr period with the start-up of the first 250-MW unit in 
July, 1984. The second and third 250-MW units are brought on line 
by January, 1985. All costs are price level adjusted to that data and 
represents the total installed cost for each system in January, 1985 
dollars/kW. The reference CAES cost estimates are used as a basis 
for the equipment costs in the Thermal Energy Storage (TES) 
system. The differences are the result of differences in operation and 
performance or in system configuration. After all the costs are 
accumulated, the reference CAES system has an installed cost of 
$384/kW. The two TES systems are higher than this. The resulting 
incremental capital costs are $63/kW for the hybrid system and 
$119/kW for the double-stage/adiabatic system. 


46710 (PNL—2935, pp 125-134) Thermodynamic cycle analysis 
code. Eyler, L.L.; DeHaan, G.L. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

CYCLOPS-MOD1 is a FORTRAN code written for an IBM 
7094 computer. It was written to perform design point thermody- 
namic cycle calculations of systems comprising pumps, turbines, 
compressors, heat exchangers, phase separators, and flow mixing, 
splitting, and throttling devices. It was capable of handling water/ 
steam, air, nitrogen, and parahydrogen working fluids. The modular 
form of the code allowed any combination of components to be 
treated, and logic was incorporated to allow parameterization of 
cycle configurations. A copy of the original code, CYCLOPS-1, was 
obtained from Argonne Code Center for use in analyzing advanced 
CAES concepts at PNL. However, numerous modifications have 
since been made to the code that simplify its usage as well as greatly 
expand its capabilities. Improvements incorporated for the user 
include a shorter, more concise input, more simplified parameteriza- 
tion capabilities, and various output options which allow more 
flexibility in interpreting results. Expanded code capabilties include 
the addition of treating fluidized-bed combustors, ideal and fueled 
combustors, and a simplified gasifier. A fluid property combustion 
products which result from the fueled combustors or gasifier. 


46711 (PNL—2935, pp 135-137) Thermal energy storage. Flynn, 
G.T.; Nash-Webber, J.L. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

A storage system that combines an adiabatic compressed air 
storage plant with a solar thermal central receiver is described. Two 
design variants of a CAES system augmented by solar thermal 
energy were considered. A packed pebble bed is used to store the 
heat of compression generated during the charging of the com- 
pressed air reservoir. This heat is then returned to the air on 
discharge of the reservoir. This stored thermal energy minimizes the 
solar thermal energy required to raise the air temperature to turbine 
inlet temperature. The system described is based on a central receiv- 
er design proposed by Boeing. The turbomachinery is within the 
state-of-the-art, but would be built specifically for this application. 
The second variant uses a fueled backup for the (smaller) thermal 
storage capacity. This hybrid sytem is marginally competitive with 
conventional CAES on the basis of levelized fuel costs of $3.55/10® 
Btu and nuclear off-peak pumping costs of 7.0 mil/kWh. 


46712 (PNL—2935, pp 139-151) Turbomachinery for com; 
air energy storage plants. Kartsounes, G.T.; Kim, C.S. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 

A compressed air energy storage (CAES) power plant can be 
divided into four subsystems: a turbine system, compressor system, 
motor/generator, and an underground air storage reservoir. The 
turbine system consists of a low-pressure gas turbine (LGT) and 
combustor (C2), a high-pressure gas turbine (HGT) and combustor 
(Ci), and a recuperator. The LGT is a turbine modified from a 
conventional gas-turbine peaker unit. For proposed CAES plants, 
the HGT is a modified steam turbine operating at gas temperatures 
of about 1000°F. Optimized designs for compressed-air turbines that 
operate at high temperatures have been previously investigated. The 
combustors can use designs modified from conventional gas-turbine 
peaker units. Preliminary studies indicate that recuperators can be 
designed that are economically feasible for CAES application. The 
recuperators differ from those for conventional gas-turbine peaker 
units because of the high-pressure air from the reservoir. The com- 
pressor system contains a low-pressure compressor (LC), high-pres- 
sure compressor (HC), booster compressor (BC), intercoolers, and 
an aftercooler. Intercooling is required to operate the compressors 
within limits tolerable for standard materials. An aftercooler is used 
to cool the air to avoid possible thermal-stress damage to the storage 
reservoir. 


46713 (PNL—2935, pp 153-167) Compound-engine concept for 
compressed air energy storage plants. Kartsounes, G.T.; Frigo, A.A.; 
Daley, J.G. Jun 1979. 

In Compressed Air Energy Storage Technology Program. 
Annual report, 1978. 
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The use of reciprocating engines in compressed air energy 
storage (CAES) plants can result in increased plant performance and 
reduced plant capital and operating costs. A compound-engine con- 
cept which uses reciprocating engines for high ak aga expansion 
and gas turbines for low-pressure ex ion results in the optimum 
combination to provide these benefits. The expected advantages 
compared to plants using porte nen y turbomac inery are reduced 
reservoir size and cost, reduced compression energy requiremnt, and 
increased overall plant efficiency. The performance of possible 
engine and plant configurations is evaluated and presented. 


PUMPED HYDRO 


46714 High head (580m) large-capacity reversible pump-turbine. 
Hironaka, K.; Ikuta, K.; Imamura, K.; Arai, K.; Sono, M.; Sakamoto, 
A.; Mutaguchi, K. Tech. Rev., Mitsubishi Heavy Ind.; 15: No. 3, 208- 
215(Oct 1978). 

Prior to starting the production of the reversible pump- 
turbines for delivery to the Hongawa Power Station of Shikoku 
Electric Power Co., which are the highest-heat and large-capacity 
pump-turbines to be manufactured in Japan, joint studies were made 
by the three companies concerned; namely, Shikoku Electric Power 
Co., Mitsubishi Heavy Industries and Mitsubishi Electric Corpora- 
tion. The results of studies on their hydrodynamic characteristics, 
transient characteristcs and strength are presented. Many problems 
involved in the design and production of the high-head (576 m), 
large-capacity (320 MW), high-speed (400 rpm) pump-turbines could 
be solved by these studies. It is certain that the results of these 
studies can be reflected in the production of pump-turbines and their 
accessories. 


FLYWHEELS 


REFER ALSO TO CITATION(S) 46243, 46928 


THERMAL 
REFER ALSO TO CITATION(S) 46711, 46794, 46826, 46888 


46715 (AD-A—059001) A feasibility study of inorganic oxide- 
fluoride compositions for thermal energy storage applications. Final 
report. Davison, J.E. (Dayton Univ., OH (USA). Research Inst.). 
Apr 1978. 56p. NTIS PC A04/MF AOl1. 

The purpose of this present investigation was to review the 
liquid-solid transformations of chemical compositions intermediate 
between pure inorganic fluorides and pure inorganic oxides. The 
liquid-solid tranformations of seventy oxide-fluoride systems were 
reviewed. Five of these oxide-fluoride systems were identified which 
have liquid-solid transformations in the desired temperature interval. 
The values of the enthalpy of the liquid-solid transformation, the 
eutectic temperature, the thermal diffusivity, and the density of the 
liquid and solid phases were measured. These measured values were 
compared to the values which had been measured on inorganic 
eutectic fluorides. As a result of this comparison, the LiF-MgF2-KF 
eutectic composition is recommended for thermal energy storage 
application because of the larger value for the enthalpy of transfor- 
mation. 


46716 (CONF-790515—2) Introductory remarks to the thermo- 
chemical and thermal energy storage panel. Eissenberg, D.M. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
2p. Dep. NTIS, PC A02/MF AOl1. 

From International assembly on energy storage; Dubrovnik, 
Yugoslavia (27 May 1979). 

The use and importance of off-peak electrical energy storage 
in the form of thermochemical, sensible, and latent heat for building 
space conditioning are briefly discussed. (TFD) 


46717 (LBL—8431) Proceedings of the thermal energy storage in 
aquifers workshop. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Dec 1978. Contract W-7405-ENG-26;W-7405-ENG- 
48. 134p. (CONF-7805140—). Dep. NTIS, PC A07/MF AO1. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 

A separate abstract was prepared for each individual paper 
presented at the workshop. (TFD) 


46718 (LBL—8431, pp 3-6) Thermal energy storage in aquifer 
workshop. Pezdirtz, G.F. Dec 1978. 


From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 
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The organizational structure of the DOE and the DOE's 
Division of Energy Storage Systems is discussed. Thermal Energy 
Storage Programs of the Division are briefly described. (TFD) 


46719 (LBL—8431, pp 7-10) Seasonal storage: prospects and 

Swet, C.J. (Dept. of Energy, Washington, DC). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


A general review and discussion of the technology of seasonal 
energy storage in aquifers are presented. (TFD) 


46720 (LBL—8431, pp 13) Hydrogeology and reservoir engineer- 
ing. Witherspoon, P.A. (Lawrence Berkeley Lab., CA). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


The location and development of aquifers for thermal energy 
storage are briefly discussed. (TFD) 


46721 (LBL—8431, pp 17-28) Energy management objectives 
and economics of heat storage wells. Meyer, C.F.; Hausz, W. (Gener- 
al Electric Co., Santa Barbara, CA). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


Management of energy systems to achieve energy conserva- 
tion and pollution control objectives can be significantly advanced if 
large amounts of useful hot water can be stored in aquifers, and 
withdrawn as needed. The major source of high-temperature water 
would be from power plants modified to produce both power and 
heat, i.e., from cogeneration. An energy-conservation target of 10 to 
15% of national energy consumption is felt to be realistic, with 
concomitant reduction in air and water pollution. Thermal energy 
storage in aquifers would solve the mismatch problem which limits 
the amount of cogenerated heat that can be used. Heat produced as 
electricity is generated could be stored during the summer, when 
electric production tends to peak, to be used during the winter for 
space heating. Hot tap water, air conditioning, and industrial process 
heat demands could also be readily satisfied, with high-temperature 
water carried through pipelines to urban areas up to 100 miles away 
from the cogeneration plant. Cost savings of 20 to 30% appear 
feasible, making large-scale cogeneration with thermal energy stor- 
age a very attractive approach to energy conservation. 


46722 (LBL—8431, pp 29-33) Institutional aspects of utilizing 
heat storage in aquifers: a proposal for a prototype test. Carver, J.A. 
Jr. (Univ. of Denver, CO). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


The time has arrived to apply the prototype approach to 
some of the institutional — attending utilization of heat pro- 
duced in conjunction with the generation of electricity, particularly 
the rising cost of primary energy makes it possible now to encourage 
the combination of electric, gas, and water utility facilities under a 
common system to supply heating service at a level price, whether 
derived from gas, oil, or electricity, with the option of the user to 
select the mode of heating being withdrawn. This would make it 
possible to work our way through legal, political and institutional 
obstacles in a practical, step-by-step way, and would bring the 
household consumer into the experiment, something not now possi- 
ble. 


46723 (LBL—8431, pp 34-36) Environmental aspects of low 
temperature thermal energy storage in aquifers. Lehr, J.H. (National 
Water Well Association, Columbus, OH). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


The need for studies on the environmental effects of cold 
storage in aquifers is briefly discussed. A limited amount of technical 
data are presented. (TFD) 


46724 (LBL—8431, pp 37-45) Mathematical modeling of thermal 
energy storage in aquifers. Tsang, C.F.; Buscheck, T.; Mangold, D.; 
Lippmann, M. (Lawrence Berkeley, CA). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


Aquifers have been suggested as one of the most promising 
solutions for long-term, low cost, seasonal storage of thermal energy. 
Aquifers are geologic formations which contain and conduct water. 
The physical basis of the concept is briefly discussed and a qualita- 
tive description is given of a computer model developed at LBL and 
used in these studies. A careful validation of the model is then 
presented using three different examples for which either analytical 
or semi-analytical solutions are available. The various cases for 
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which calculations have been made are discussed and results de- 
scribed 


46725 (LBL—8431, pp 46-50) Confined aquifer experiment: heat 
storage. Molz, F.J.; Warman, J.C. (Auburn Univ., AL). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


The initial research program started in June, 1975, and was 
composed of four phases. Phase I consisted of the drilling of an 
exploratory well at the selected field site by the Alabama Power 
Company. Phase II involved the construction of the central injection 
well, three observation wells, and the performance of preliminary 
pumping tests. Phase III was devoted to the construction of the 
remainder of the observation well field, performance of final pump- 
ing tests, and the measurement of aquifer thermal properties; while 
Phase IV was devoted to a cycle of warm-water injection, storage, 
and recovery. The test facility was constructed in a soil borrow area 
at the Barry Steam Plant of the Alabama Power Company in 
northeastern Mobile County, Alabama. Warm water was obtained 
from the discharge canal for the condenser cooling water and 
pumped through a 3000 ft pipeline to the injection well. The 
experiment and results are briefly described. (TFD) 


46726 (LBL—8431, pp 51-55) Thermal storage of cold water in 
groundwater aquifers for cooling purposes. Reddell, D.L.; Davison, 
R.R.; Harris, W.B. (Texas A & M Univ., College Station). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


A concept for utilizing the winter's cold for air conditioning 
during the summer is proposed. Groundwater from a shallow aquifer 
(water temperature = 70°F) will be pumped from a well (Well A) to 
a cooling Pond during the winter. When wet bulb temperatures drop 
below 50°F, the water will be pumped through a spray system and 
chilled to the wet bulb temperature. After chilling the water will be 
pumped to a nearby injection well (Well B), injected into the 
shallow aquifer, and stored until the summer time. During the 
summer, the cold water will be pumped from Well B and uséd in a 
heat exchange process to air condition buildings. After the heat 
exchange process, the water (warmed from the heat exchange proc- 
ess) will be returned to Well A and injected back into the aquifer. 


46727 (LBL—8431, pp 56-61) Air conditioning Kennedy Airport 
with winter cold. Hibshman, H.J. (Desert Reclamation Industries, 
Inc., Plainfield, NJ). Dec 1978. 
From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


A feasibility study is presented for a possible conversion of 
the air conditioning system of the J.F. Kennedy International Air- 
port (JFK) in New York City from a conventional refrigeration 
machine system to a system using winter cold stored as cold water in 
an aquifer under the airport. The stored water would be chilled by 
either winter air or near freezing Jamaica Bay water, and would be 
used during the following summer to air condition the airline termi- 
nal buildings. To put the scale of the air conditioning load in 
perspective, it is enough to centrally air condition every home in a 
city of 25,000 population. 


46728 (LBL—8431, pp 62-66) High temperature underground 
thermal energy storage. Collins, R.E. (Univ. of Houston, TX); 
Fanchi, J.R.; Morrell, G.O.; Davis, K.E.; Guha, T.K.; Henderson, 
R.L. Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


A major problem associated with the efficient utilization of 
energy sources is the storage of heat in a system that minimizes heat 
loss. One possible solution to this problem is to store the heat 
underground. The unique aspects of the systems are their capability 
of achieving thermal storage at sufficiently high temperature and 
pressure, and with sufficient transfer rates, that electric power gen- 
eration on a large commercial scale using heat from storage is 
possible. The two methods under study are deep aquifer storage of 
very high pressure hot water and deep cavern storage of hot oil 
utilizing solution caverns in massive salt deposits. Of these two 
methods the cavern storage appears to be the more feasible on the 
basis of the preliminary studies. 


46729 (LBL—8431, pp 67-70) Aquifer storage projects in 
Sweden. Hellstroem, G. (Lund Inst. of Technology, Lund, SE). Dec 
1978. 


From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


Two Swedish projects on thermal energy storage in the 
ground are discussed. The first project investigated the possibility of 
storing hot-water in so-called eskers (long and narrow glacial depos- 
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its of high permeability). A simple computer model and results on 
the energy efficiency of the storage system are presented. The 
question of a tilted thermal front caused by spatial variations in 
viscosity and density is discussed. The second project focuses on 
theoretical aspects of heat storage in the ground, including the 
development of computer programs for this and similar problems. 
The performance of a vertical aquifer storage system is discussed. 
Numerical methods in geothermal aquifer simulation are mentioned. 


46730 (LBL—8431, pp 71-74) Aquifer storage efforts in Ger- 
many. Jank, R. (Kernforschungsanlage, Juelich, Germany). Dec 
1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


Large-scale thermal energy storage with the goal of saving or 
substituting energy has received attention in Germany since the 
early sixties. The acceleration of the program and the studies being 
pursued are briefly described. (TFD) 


46731 (LBL—8431, pp 77-79) Survey of thermal energy storage 
in aquifers coupled with agricultural use of heat under semi-arid 
conditions. Nir, A. (Weizmann Inst. of Science, Rehovot, IL); 
Schwarz, J. Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


Semi-arid zones have difficulty in inland location of power 
stations due to limited water resources for direct or wet tower 
cooling. A total energy system which utilizes the heat of the cooling 
cycle needs a year round user of low heat, which is generally not 
available in semi-arid zones. The only identified potential user so far 
is winter agriculture. The large scale uses considered are for hot- 
houses and soil heating in open areas to increase yields of present 
crops and allow introduction of new ones. The short period of heat 
utilization makes seasonal storage mandatory. Aquifer storage of 
heat provides a possible solution if its location is within economic 
heat transport distance to power station and agricultural areas. A 
preliminary survey of this concept is undertaken with respect to a 
specific area in Southern Israel with the following objectives (a) 
providing a general description of the proposed system and major 
sub-systems, (b) indicating the coupling between the various compo- 
nents, (c) identifying the critical parameters for technological and 
economic feasibility, (d) indicating gaps of knowledge which require 
detailed evaluation, (e) specifying the scientific and technological 
disciplines and the amount of effort required to close these gaps. The 
outcome of this survey is expected to lead to a decision whether to 
undertake a detailed feasibility study of this system. 


46732 (LBL—8431, pp 80-87) Underground heat storage: dimen- 
sions, choice of a geometry, and efficiency. Mathey, B. (Centre 
d’Hydrogeologie de l'Universite, Neuchatel, CH); Menjoz, Andre. 
Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


Different methods for the calculation of the thermal efficien- 
cy of an underground heat accumulator are examined. The thermal 
convection which may appear when heat is injected into ground- 
water is, for the moment, difficult to control by numerical model- 
ling. 


46733 (LBL—8431, pp 88-93) Heat storage in a phreatic aquifer: 
Campuget Experiment (Gard, France). Cormary, Y. (Electricite de 
France, Les Renardieres, FR); Iris, P.; Marie, J.P.; Marsily, G. de.; 
Michel, H.; Zaquine, M.F. Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


The Campuget Experiment was conducted to demonstrate 
the feasibility of heat storage in a phreatic aquifer. The experiment 
was conducted between July 3, 1977 and September 28, 1977. It 
consisted of the storage of 400,000 therms by 20,000 m? of water at 
the average temperature of 33.5°C. The water was withdrawn from 
the aquifer at a distance of 200 m, heated by rough solar captors and 
heat pumps, then injected into the aquifer at a depth of 7 to 10 m 
(position of well screens). Quantitative interpretation of the experi- 
ment by mathematical modelling of the combined flow of heat and 
water in the aquifer is currently in progress, using a 3-D finite 
element model of the diffusion-convection equation. The resulting 
model can be used to predict the efficiency of the storage for a series 
of years of operation, or for a larger amount of heat stored, or even 
for a different configuration: thicker or deeper aquifers (with the 
same properties), or influence of thermal and/or hydraulic isolation 
on the soil surface, or optimal distribution of injection and with- 
drawal wells, etc. 


46734 (LBL—8431, pp 94-106) Seasonal regeneration through 
underground strata. Yokoyama, T. (Univ. of Yamagata, Yonezawa, 
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JP); Umemiya, H.; Teraoka, T.; Watanabe, H.; Katsuragi, K.; Kasa- 
hara, K. Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


A building heating and cooling system that uses waste heat in 
summer and waste cold in winter is discussed. The thermal energy is 
stored in an aquifer and is utilized by a heat pump. (TFD) 


46735 (LBL—8431, pp 107-113) Reaction panel. Papadopulos, 
S.S. (Geological Survey, Reston, VA). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


Three panel members present their reactions to the workshop 
and the papers given. (TFD) 


46736 (LBL—8431, pp 115-120) References on hot and cold 
water storage in aquifers. Lippmann, M.J. (comp.). (Lawrence Berke- 
ley Lab., CA). Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


One hundred title listings to report and journal literature on 
hot and cold water storage aquifers are presented. ) 


46737 (LBL—N8431, pp 75-76) Danish seasonal aquifer warm- 
water-storage program. Qvale, E.B. (Technical Univ. of Denmark). 
Dec 1978. 

From Workshop on thermal energy storage in aquifers; 
Berkeley, CA, USA (10 May 1978). 


The background for the Danish aquifer warm-water storage 
‘er op is reviewed. The program itself is presented together with 
udget and schedule. 


CHEMICAL 


REFER ALSO TO CITATION(S) 46716, 46718, 46860 


46738 (SAND—79-8033) Dissociation pressure measurements on 
ochemical 


salts proposed for therm energy storage. Carling, R.W. 
(Sandia Labs., Livermore, CA (USA)). Jul 1979. Contract EY-76-C- 
04-0789. 40p. Dep. NTIS, PC A03/MF AO1. 

Sandia Laboratories, Livermore, has been conducting re- 
search pertaining to the development of chemical heat pumps. Prom- 
ising current models of chemical heat pumps “4-4 salt hydrates, 
ammoniates, or methanolates for energy storage. The efficient oper- 
ation of a chemical heat pump depends strongly upon the reaction 
energies and pressure/temperature relationships of these salts. Unfor- 
tunately, most of the needed data are either old, of uncertain 
reliability, or not available. Therefore, an apparatus has been assem- 
bled to measure pressure/temperature relationships and derive reac- 
tion energies. Incorporated in this apparatus is a sensitive cantilever 
balance used to prepare salt samples in situ so that the stoichiometry 
of the salt hydrate, ammoniate, or methanolate is known prior to the 
pressure measurements. The apparatus is described and results on 
two systems are presented: MgCle.nH2O (where n = 6.1, 6, or 4) and 
CaCl.nNHs (where n = 8, 4, 2, or 1). 


46739 (SAND—79-8036) Chemical heat pump reactions above 
the solidus: a feasibility study. Mar, R.W. (Sandia Labs., Livermore, 
CA (USA)). Jun 1979. Contract EY-76-C-04-0789. 2ip. Dep. NTIS, 
PC A02/MF AOl1. 

The feasibility of carrying out chemical heat pump reactions 
above the solidus was explored by measuring hydration rates in the 
CaClh—H20 system. If successful, this approach would have elimi- 
nated the deleterious heat transfer and volume contraction/expan- 
sion effects common to gas/solid reactions. Hydration experiments 
were performed with the exothermic reactor containing the CaClh— 
H2O0 powders at 40°C (a useful temperature for space heating) and 
the water source temperature at 20, 15, and 10°C. The results 
indicated the rates are too slow to be of interest for practical 
chemical heat pump systems. 


BATTERIES 
REFER ALSO TO CITATION(S) 46826 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 46783, 47362 


46740 (CONF-790484—1) Advanced batteries for electric vehi- 
cles: a look at the future. Walsh, W.J. (Argonne National Lab., IL 
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(USA)). 23 Apr 1979. Contract W-31-10°-ENG-38. 23p. Dep. NTIS, 
PC A02/MF AOl. 

From American Physical Society meeting; Washington, DC, 
USA (23 Apr 1979). 

A partial solution to the problem of liquid energy shortages in 
the U.S. can be solved by the introduction of electric vehicles into 
the national transportation fleet. A multitude of battery systems are 
potential candidates for this application. The leading contenders for 
the near-term are lead acid, nickel—iron, and nickel—zinc; for the 
intermediate term, zinc—chlorine, lithium—metal sulfide, sodium— 
sulfur (ceramic electrolyte). The characteristics of these batteries are 
discussed, but each individual battery system was found to have less 
than 50% probability of successful development and commercializa- 
tion; however, the cumulative probability that at least one of the 
batteries would be successfully developed was judged to be greater 
than 75%. No clear-cut battery winner can be projected at this time. 
It is clear that vastly-improved electric vehicles will be developed 
by 1985. However, the gasoline-powered vehicle will probably 
continue to predominate until gasoline becomes scarce or much 
more expensive. Market penetrations of millions of electric vehicles 
are likely by 2000 A.D. The magnitude of this market penetration 
will depend on the severity of future liquid-fuel shortages along with 
the cost and quality of the advanced batteries. (MCW) 


46741 (CONF-790538—10) Lithium/metal sulfide battery devel- 
opment. Steunenberg, R.K. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF 
AOl. 


From Fast ion beng in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Lithium/metal sulfide batteries are being developed by Ar- 
gonne National Laboratory and industrial contractors for electric- 
vehicle propulsion and for stationary-energy-storage applications 
such as load leveling. The battery cells consist of lithium—aluminum 
or lithium—silicon negative electrodes, iron sulfide (FeS or FeSz) 
positive electrodes, and molten LiCI—KCI electrolyte. The cells are 
enclosed in a thermally insulated jacket to maintain an operating 
temperature of 400 to 500°C. A 40-kWh electric-vehicle battery 
consisting of 120 Li—AI/FeS cells is currently being fabricated, and 
is scheduled for laboratory and in-vehicle testing in 1979. 3 tables. 


46742 (COO—5053-12) Studies of high energy cathodes and 
anodes for molten salt batteries. Progress report, August 1, 1978— 
July 31, 1979. Mamantov, G. (Tennessee Univ., Knoxville (USA). 
Dept. of Chemistry). 1979. Contract EY-76-S-05-5053. 50p. Dep. 
NTIS, PC A03/MF AOl1. 

Research and development on a new rechargeable cell SCl3* 
in AlCl;—NaCl/Na* ion conductor/Na is reported. This cell oper- 
ates at temperatures in the range 220 to 250°C, and has an open 
circuit voltage of 4.2V. The research during the past year has 
involved additional electrochemical, spectroelectrochemical, and 
spectroscopic (Raman and electron spin resonance) studies of sulfur 
and its oxidation products in chloroaluminate melts. Laboratory cell 
development has involved studies with three Na* ion conductors: 
B"-alumina, B-alumina (from NGK) and NASICON. Only the first 
material was found to be satisfactory in this cell. One of the cells 
studied underwent 47 deep discharge/charge cycles at current densi- 
ties 10 to 50 mA/cm? before it failed due to a crack in the B”- 
alumina tube. The performance of a cell prepared in the discharged 
state (elemental sulfur in equimolar AlCl;—NaCl) was found to be 
the same as that of a cell prepared in the charged state (SClsAICI, in 
an AlCls-rich melt). 17 figures, 4 tables. 


46743 (LBL—7355, pp 503-514) Energy technology. 1977. 
In Materials and Molecular Research Division annual report, 
1977 


The aim of the program on development of electrochemical 
synthesis and energy conversion is to improve the energy efficiency, 
lower the capital cost, and increase the materials yield of electro- 
chemical cell processes employed in the reversible conversion of 
chemical to electrical energy in galvanic cells and in the production 
of materials by electrolysis. Research is reported in the following 
areas: process evaluation for the electrowinning and refining of K; 
anodic surface layers on battery materials; surface morphology of 
metals in electrodeposition; analysis and simulation of electrochemi- 
cal systems; and current inefficiencies in Al reduction cells. Future 
research plans and lists of current publications and reports are given. 
12 figures. (RWR) 


46744 (NTIS/PS—78/1182) Magnesium batteries (citations 
from the NTIS data base). Report for 1964-November 1978. Smith, 
M.F. (National Technical Information Service, Springfield, VA 
(USA)). Nov 1978. 139p. NTIS PC NO1/MF NO1. 

Studies on seawater batteries, dry tape batteries, storage bat- 
teries, primary batteries, and reserve batteries are cited. Design, 
development, electrochemistry, components, reliability, and testing 
are covered in this compilation of Federally-funded research. (This 
updated bibliography contains 132 abstracts, 5 of which are new 
entries to the previous edition.) 
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46745 (NTIS/PS—78/1191) Silver cells (citations from the 
NTIS data base). Report for 1964-November 1978. Smith, M.F. (Na- 
tional Technical Information Service, Springfield, VA (USA)). Nov 
1978. 290p. NTIS PC NO1/MF NOl. 

Citations of Federally-funded research are presented on silver 
cell primary and storage batteries with respect to electrochemistry, 
separators, hermetic seals, electrolytes, electrodes, charging, reliabil- 
ity, and applications. Studies concerning silver zinc cells and silver 
cadmium cells are discussed in the majority of the abstracts. (This 
updated bibliography contains 283 abstracts, 16 of which are new 
entries to the previous edition.) 


46746 (NTIS/PS—78/1192) Silver cells (citations from the Engi- 
neering Index data base). Report for 1970-November 1978. Smith, 
M.F. (National Technical Information Service, Springfield, VA 
(USA)). Nov 1978. 110p. NTIS PC NO1/MF NO1. 

Citations of worldwide research on silver cell primary, stor- 
age, and solid state batteries are included in this compilation. Studies 
on electrochemistry, electrodes, electrolytes, separators, reliability, 
charging, and performance are covered. The use of these batteries in 
spacecraft, electric automobiles, and submersibles is discussed. (This 
updated bibliography contains 104 abstracts, 7 of which are new 
entries to the previous edition.) 


46747 (PB—288745) Battery explosion tests and labeling. Final 
report, July 1977-May 1978. (Society of Automotive Engineers, Inc., 
Warrendale, PA (USA)). May 1978. Contract DOT-HS-7-01662. 
99p. NTIS PC A05/MF AO1. 

The six tasks outlined in the contract were reviewed and 
analyzed by SAE and resulted in the following: (1) Battery explosion 
test procedures and a criteria of pass-fail have been developed which 
are applicable for all lead-acid, automotive batteries. (2) A standard 
procedure for using battery booster cables to jump start engines has 
been developed. Field tests proved it was satisfactory for use by 
persons with no technical knowledge of automobiles. (3) A battery 
booster cable standard was developed. (4) A warning label for 
batteries was developed, but is not recommended for use on auto- 
motive batteries. It was found that present labeling practices are 
adequate to warn users of the dangers associated with batteries. (5) 
Based on extremely limited data, it appears that injuries involving 
storage batteries occur but rarely. Recent almost universal usage of 
warning labels, and increased usage of flame arrester devices should 
achieve a marked reduction in storage battery-related accidents. 


46748 Alkaline nickel—cadmium storage battery. Tsygankov, 
M.S.; Kosholkin, V.N.; Bitjutskaya, N.A.; Malandin, O.G. US Patent 
4,142,027. 27 Feb 1979. Priority date 22 Jun 1973, Union of Soviet 
Socialist Republics (USSR), 6p. 

An alkaline nickel—cadmium storage battery is described, the 
container of which accommodates cells connected in series by 
intercell connectors. The jars of the cells contain positive cerametal- 
lic plates in combination with pasted cadmium oxide negative plates 
with separators in between. The plates are combined into groups 
with the aid of terminal posts. 5 figures, 1 table. 


46749 Electrochemical cell and method of assembly. Shimotake, 
H.; Voss, E.C.H.; Bartholme, L.G. (to Dept. of Energy). US Patent 
Application 920,414. 29 Jun 1978. 14p. 

A method of preparing an electrochemical cell is disclosed 
which permits the assembly to be accomplished in air. The cell 
includes a metal sulfide as the positive electrode reactant, lithium 
alloy as the negative electrode reactant, and an alkali metal, molten 
salt electrolyte. Positive electrode reactant is introduced as LieFeSe, 
a single-phase compound produced by the reaction of LieS and FeS. 
The use of this compound permits introduction of lithium in an 
oxidized form. Additional lithium can be introduced in the negative 
electrode structure enclosed within an aluminum foil envelope be- 
tween layers of porous aluminum. Molten salt electrolyte is added 
after assembly and evacuation of the cell by including an interelec- 
trode separator that has been prewet with an organic solution of 
KCl. 2 figures, 2 tables. 


PERFORMANCE AND TESTING 


46750 (CONF-790454—4) Battery testing using a PDP-11 com- 
puter with RSX-11M and a CAMAC serial highway. Cannon, P.; 
Berrill, E.; Gabelnick, S.; Hornstra, F.; Kazadi, S.; Kraimer, M.; 
Lark, W.; Swoboda, C.; Tippie, J. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 8p. Dep. NTIS, PC 
A02/MF AOl. 

From DECUS spring mini/midi symposium; New Orleans, 
LA, USA (17 Apr 1979). 

The computer system used to test batteries in the National 
Battery Testing Laboratory located at Argonne National Laobratory 
is descirbed. The computer system is designed around a PDP-11/45 
running the RSX-11M V3.1 operating system. A CAMAC serial 
highway connects the computer to the crates that contain the data 
acquisition and cycler control modules in the laboratory. An interac- 
tive color CRT provides the means for operator control of the 
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system. An LSI-11 microcomputer is used as a satellite processor to 
provide fast response for specialized tests that simulate the load 
placed on a battery by an electric vehicle. 4 figures. 


46751 (N—78-32551) Evaluation program for secondary space- 
craft cells: synchronous orbit testing of sealed nickel cadmium cells. 
Harkness, J.D. (Naval Weapons Support Center, Crane, IN (USA)). 
9 Jun 1977. 519p. NTIS PC A22/MF AOI. 

Performance data concerning sealed nickel-cadmium cells 
operating under a synchronous orbit regime are presented. A space 
satellite maintaining a position over a fixed point on earth as the 
earth rotates on its axis and revolves about the sun was simulated. 
Results include the following: (1) exposure to synchronous orbit 
testing at a temperature of 40 C yields less than 6 years of life; (2) 
performance at -20 C presents a low capacity problem; (3) the 
capacity check, performed at the middle of each show period, 
provides a temporary red reconditioning effect on the cells in that 
the end-of-discharge voltages are higher, for approximately 7 to 10 
days, following the capacity check than they were 7 to 10 days prior 
to the capacity check; (4) all the test packs at -20 C and 40 C have 
either failed or were discontinued because of low capacity; and (5) 
test packs at temperatures of 0 C and 10 C have delivered the best 
capacity during life and packs tested at 20 C showed better life 
capability than packs tested at -20 C and 40 C. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 46748, 46749, 46750 


46752 (DOE/RL/90369—3) Eleventh monthly report, April 16, 
1977—May 15, 1977. Hamby, D.C. (Linfield Coll., McMinnville, OR 
(USA). Research Inst.). 1 Jun 1977. Contract EY-76-S-06-2434. 71p. 
(RLO—2434-3). Dep. NTIS, PC A04/MF AO1. 

Work believed to be the first attempt to control zinc electrode 
shape change by selectively controlling convective flow within the 
cell is described. The cell had two flooded, vented Zn electrodes 
designed to allow flow perpendicular to the apparent electrode 
surface. Zn electrodes cycled in this cell showed extensive lateral 
material redistribution, indicating that unintended lateral fluid flow 
over the Zn electrode occurred. Measured volume average fluid 
flow rates for the cell did not exhibit the rapid changes in magnitude 
that have been observed previously in cells wth normal convection. 
This difference in flow behavior is believed to be indicative of 
membrane movement perpendicular to the apparent electrode sur- 
face. Improved cell capacity was consistently observed when flow 
through the cell was stopped. Convective flow in the Zn electrode 
perpendicular to the membrane may thus not be beneficial to elec- 
trode overpotential as had been previously supposed. Administrative 
details for the month are briefly reported. 27 figures, 14 tables. 


46753 (EPRI-FP—1058) Substructure and of sodium 
beta alumina solid electrolytes. Final report. De =, L.C. (Cor- 
nell Univ., Ithaca, NY (USA). Dept. of Materials Science and 
Engineering). May 1979. 139p. Dep. NTIS, PC A07/MF AOl. 

About ten years ago sodium beta aluminas were identified as 
useful solid electrolytes for high-energy-density sodium/sulfur stor- 
age batteries. The ionic conductivity, the mechanical strength, and 
the lifetime of the electrolytes in operating cells was found to depend 
significantly on a number of factors. These factors included impuri- 
ties and microstructure of the electrolytes. Because of the important 
economical benefits that could result from the use of long-life, high- 
energy-density batteries in load leveling, a study was conducted at 
Cornell to determine the relationship between the impurities and 
microstructure and the properties of sodium beta alumina solid 
electrolytes. Part of this study involved an investigation of certain 
aspects of the electrolyte fabrication, since the sintering process by 
which the electrolyte is made determines to a large extent the 
microstructure and impurity distribution. The methods used in this 
study include high-resolution transmission electron microscopy and 
measurement of the response of the electrolyte to ac signals between 
10 hertz and 10 megahertz (complex admittance). Specifically, the 
importance of transient liquids during the sintering process was 
clarified. The effects on ionic conductivity of the presence of silicon 
(as silicates), calcium (as calcium aluminates), and zinc (in solid 
solution) were quantified. The importance of the microstructure and, 
in particular, the role of the grain boundaries in the sodium ion 
conduction process were elucidated. 89 figures, 7 tables. 


46754 (N—79-12550) Development of single-cell protectors for 
sealed silver-zinc cells. Final report. Lear, J.W.; Donovan, R.L.; 
Imamura, M.S. (Martin Marietta Corp., Denver, CO (USA)). Nov 
1978. Contract NAS3-19432. 68p. NTIS PC A04/MF AO1. 

Three design approaches to cell-level protection were devel- 
oped, fabricated, and tested. These systems are referred to as the 
single-cell protector (SCP), multiplexed-cell protector(MCP). To 
evaluate the systems 18-cell battery packs without cell level control 
were subjected to cycle life test. A total of five batteries were 
subjected to simulate synchronous orbit cycling at 40% depth of 
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discharge at 22C. Batteries without cell-level protection failed be- 
tween 345 and 255 cycles. Cell failure in the cell level protected 
batteries occurred between 412 and 540. It was determined that the 
cell-level monitoring and protection is necessary to attain the long 
cycle life of a — battery. The best method of providing control 
and protection of the AgZn cells depends on the specific application 
and capability of the user. 


46755 (SAND—79-0470) Li/FeS, system for thermal batte: 
Bush, D.M. (Sandia Labs., Albuquerque, NM (USA)). Jun iy 
Contract EY-76-C-04-0789. 34p. p. NTIS, PC A03/MF AOl. 
The feasibility of a magnesium/iron disulfide thermal battery 
has recently been demonstrated. This report describes the substitu- 
tion of lithium alloys for the Mg anodes in both platen-heated single 
cells and pyrotechnically activated batteries. The advantage of the 
Li alloys anodes is that they give 0.5 V or 33% more yy per cell 
than Mg. Both Li—Al (20 w/o Li) and Li—Si (40 to 53 w/o Li) 
alloys were evaluated. During single-cell tests, Li—A1 performed as 
well as Mg and Li—Si say longer life for the same weight anode. 
Because of the superior performance on a weight basis, most investi- 
ations involved Li—Si anodes. Voltage plateaus typical of the Li— 
i anodes were observed, and were particularly evident when a 
reference electrode was used. Discharge time to the plateau transi- 
tions was found to be directly proportional to the anode weight, 
current density, and Li—Si alloy composition. Li—Si alloys with 45 
w/o Li could be routinely handled in the dry room, but some 
reaction was noted with 52 weight percent (w/o) alloy powder. 
Ten- and 16-cell batteries were tested, the latter beng a nominal 28 
V. Best results were obtained with the Li—Si anodes; a 16-cell 
battery discharged at 50 mA/cm? had a life of 63 min to 24.0 V ina 
12.7-cm diam can, and 59 min in a 11.4-cm can. This latter unit was 
assembled for direct comparison with a prior Ca/CaCrQ, battery 
which had been discharged at 15 mA/cm? While the cell voltage 
was somewhat lower, the ability of the Li—Si/FeS, battery to 
operate for an hour at the higher current density resulted in twice 
the volumetric specific energy. 14 figures, 10 tables. 


46756 Galvanic cell employing copper ore active cathode materi- 
als. Eisenberg, M. (to Electrochimica Corp.). US Patent 4,148,977. 
10 Apr 1979. Filed date 22 Mar 1978. 4p. 

A galvanic cell is described wherein the active cathode 
material is a simple or complex copper sulfide constituent of copper 
ore, copper concentrate, a matte, or other intermediate material in 
the ore beneficiation or metal winning or refining process. 


46757 Positive electrode for storage battery. Winsel, A.; Voss, 
E.; Dennstedt, W.; Borger, W. (to Varta Batterie Aktiengesells- 
chaft). US Patent 4,148,978. 10 Apr 1979. Priority date 14 Dec 1976, 
German, Federal Republic of (F. a Germany), 10p 

The active mass is supported by an antimony-free or antimo- 
ny-poor grid having embedded in it antimony-containing storage 
bodies from which the antimony is released in controlled manner 
during the life span of the electrode. 


46758 Lithium—alumi gnesi electrode composition. 
Melendres, C.A.; Siegel, S. (to Dept. of Energy). US Patent 
4,130,500. 19 Dec 1978. Filed date 14 Dec 1977. 8p. 

A negative electrode composition is presented for use in a 
secondary, high-temperature electrochemical cell. The cell also in- 
cludes a molten salt electrolyte of alkali metal halides or alkaline 
earth metal halides and a positive electrode including a chalcogen or 
a metal chalcogenide as the active electrode material. The negative 
electrode composition includes up to 50 atom percent lithium as the 
active electrode constituent and a mag 1 alloy as a 
structural matrix. Various binary and ternary intermetallic phases of 
lithium, magnesium, and aluminum are formed, but the electrode 
composition in both its charged and discharged state remains sub- 
stantially free of the alpha ities ~aheadintn phase and exhibits 
good structural integrity. 5 figures, 1 table. 








APPLICATIONS 
REFER ALSO TO CITATION(S) 46868 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 46918 


46759 (ORNL—5513) Energy Division annual progress report 
for period ending September 30, 1978. (Oak Ridge National Lab., TN 
(USA)). Mar 1979. Contract W-7405-ENG-26. 308p. Dep. NTIS, PC 
A14/MF AOl. 

The fifth annual progress report of the Energy Division 
summarizes the work done during FY 1978. Chapters report the 
activities of one of the sections or of a major program of the 
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Division: Environmental Impact Section; Regional and Urban Stud- 
ies Section; Economic Analysis Section; Energy Conservation Sec- 
tion; Low-Temperature Heat Utilization Program; and Solar and 
Special Studies Section. The overall goal of the Energy Division is 
to provide information useful in making critical choices about energy 
issues and technologies. The major accomplishments and results of 
the various sections are reported in the separate chapters for which 
separate abstracts have been prepared. In addition, a final section 
lists awards and professional activities, publications, and oral presen- 
tations of the staff of the Energy Division during the year. (MCW) 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 46771, 46780, 46797, 46827, 
46829, 46830, 46878, 46899, 46909, 46910, 46945 


46760 (DOE/EIA—0183/6) Applied analysis model summaries. 
Technical report TR/OA/79-16. (Department of Energy, Washing- 
ton, DC (USA). Energy information Administration). May 1979. 
272p. Dep. NTIS, PC Al2/MF AOl1. 

This Technical Report contains descriptions of energy analy- 
sis models currently used by the Office of autos Analysis, EIA. 
The models are portrayed in two sections. In the first section, each 
model is described by a brief summary paragraph. In the second 
section, an appendix, each model, and its operating characteristics 
are outlined in a terse, but comprehensive format. These model 
summaries describe the models and also indicate their purposes, 
available documentation, and responsible EIA staff. 


46761 (EPRI-EA—1079) Dynamic Energy System Optimization 
Model. Cherniavsky, E.A.; Juang, L.L.; Abilock, H. (Brookhaven 
National Lab., Upton, NY (USA). National Center for Analysis of 
an Systems). May 1979. Contract EY-76-C-02-0016. 120p. Dep. 

PC A06/MF AOI. 

The Dynamic Energy System Optimization Model (DESOM) 
was developed to investigate the roles of different technologies in 
the energy system over an extended period of time. The long-time 
horizon makes it possible to show phasing in and phasing out of 

— as well as exhaustion of resources. A preliminary version of 
DESOM had been created prior to the start of this project. The 
objectives of this project were to improve computational features of 
the program, to incorporate electric-sector detail into the existing 
version of DESOM, and to transfer the DESOM model to EPRI. 
DESOM was reformulated in a staircase structure and solved with a 
nested decomposition algorithm. Unfortunately, the resulting in- 
crease in model size negated the nested decomposition benefits. It 
was su uently concluded that using commercial linear program- 
ming solution algorithms was the best option. A matrix and report 
generator software package, PDS/MaGen, was purchased to im- 
prove running of the model. The electrical sector was made more 
realistic by dividing the year into three seasons (winter, summer, 
spring/fall) and the day into two sections (day, night). The demands 
were then characterized by the time divison in which they occur. 
DESOM was transferred to EPRI. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 46125, 46540, 46576, 46779, 
46780, 46817, 46833, 46899, 47458 


46762 (ANL/EES-TM—S2) Evidence of future increases in the 
impact of conventional electric facilities on rural communities. Santini, 
D.J.; South, D.W.; Stenehjem, E.J. (Argonne National Lab., IL 
(USA)). May 1979. Contract W-31-109-ENG-38. 25p. Dep. NTIS, 
PC A02/MF AOl. 

By comparing current with proposed siting patterns for elec- 
tric energy facilities, we have found that socioeconomic impact from 
development of electrical energy will be greater in the future than in 
the past. The distribution of energy facilities by fuel type, labor 
intensity, size, and location is matched to a classification scheme that 
estimates the ability of counties to assimilate employment and u- 
lation growth. The study shows that: new electric capacity will shif 
from oil and gas to coal and nuclear fuels; coal and nuclear plants 
require more labor per megawatt than oil and gas plants; coal and 
nuclear plants are larger than gas or oil plants; new coal and nuclear 
plants will be larger than existing ones; among regions, greater 
shares of energy production will be assumed by those regions less 
able to assimilate employment and population growth; and within 
regions, greater shares of energy production will be assumed by 
counties less able to assimilate employment and population growth. 
The results of this analysis indicate that electrical energy develop- 
ment will have disproportionately severe impacts on the class of 
counties with extra low assimilative capacity. These impacts will be 
due almost exclusively to coal and nuclear facilities, but the impact 





SEPTEMBER 30, 1979 


of coal electric facilities on population Leora will be greater than 
that of nuclear plants. Since the Three-Mile Islandnuclear accident is 
likely to cause either more rural siting of nuclear facilities or more 
dependence on coal facilities, or both, it is asserted that as a result of 
this accident, the socioeconomic impact of electrical energy devel- 
opment may increase at an even greater rate than indicated by the 
results of this study. 


46763 (BNL—24788) Interdependence of water, energy and eco- 
nomic development in New England's future: a synopsis of the work- 
shop, October 27-28, 1977. Kaplan, E.; Hardy, R.W.; Munson, J.S. 
(Brookhaven National Lab., Upton, NY (USA)). Aug 1978. Contract 
EY-76-C-02-0016. 59p. Dep. NTIS, PC A04/MF AOI. 

A workshop entitled The Impact of Water Availability on 
Electric Energy Production in New England: Implications for Eco- 
nomic Development, was conducted on October 27—28, 1977 under 
the joint — of the Brookhaven National Laboratory and 
the New England Council of Water Center Directors. The work- 
shop was the first step in developing a systematic and coherent 
research strategy for analyzing the technological, economic, and 
institutional factors governing the dynamic relationships between 
water use, electric power generation, and economic development 
patterns in New England. This report is the synopsis of the results of 
the workshop as interpreted by the authors and is to serve as a point 
of departure for drawing up to details and carrying out a subsequent 
research strategy. 


46764 (BNL—25545) Socioeconomic impact management in the 
western energy industry. Metz, W.C. (Brookhaven National Lab., 
Upton, NY (USA)). Jan 1979. Contract EY-76-C-02-0016. 10p. 
(CONF-790445—6). Dep. NTIS, PC A02/MF AOl1. 

From 19. annual meeting of the institute of environmental 
sciences; Seattle, WA, USA (29 Apr 1979). 

This paper presents an overview of what western energy 
companies are doing with respect to socioeconomic impact mitiga- 
tion. Coal and uranium energy industries can initiate a variety of 
long-term and short-term impact mitigating actions in parallel with 
their plans for new coal and uranium mines, coal-fired power plants, 
uranium mills, and coal gasification and liquefaction plants. There 
are essentially eight socioeconomic impact management actions; 
these being the following: (1) construction of a whole community, 
(2) dramatic alteration of an existing community, (3) subdivision 
development, (4) temporary construction phase housing, (5) house 
financing, (6) community services being upgraded, (7) community 
planning, and (8) industry-community communication. Each of these 
actions is discussed. 37 references. 


46765 (CONF-79048 1—1) Distribution and classification of local 
socio-economic impacts from energy development. Santini, D.J.; 
South, D.W.; Stenehjem, E.J. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 20p. Dep. NTIS, PC A02/MF 
AOl. 

From 2. annual conference on the small city and regional 
community; Stevens Point, WI, USA (15 Apr 1979). 

his paper examines present and proposed energy facility 

siting patterns, and determines whether socio-economic impact from 
energy development will be greater in the future than in the past. 
Results shown in graphs and tables show that (1) new electric 
capacity will shift from oil and gas to coal and nuclear fuels; (2) coal 
and nuclear plants require more labor per megawatt than oil and gas 
plants; (3) coal and nuclear plants are larger than gas or oil plants; 
(4) new coal and nuclear plants will be larger than such existing 
plants; (5) among regions, greater shares of energy production will 
occur in those regions less able to assimilate employment growth; 
and (6) within regions, greater shares of energy production will 
occur in counties less able to assimilate employment growth. These 
results clearly demonstrate that socio-economic impact from energy 
development will be greater in the future than in the past. This study 
has neglected some important factors, such as coal gasification, oil 
shale, oil, and gas development; however, their effects are all likely 
to reinforce the trends found. (MCW) 


46766 (DOE/TIC—10134(Vol.1)) Survey of the research into 
energy—economy interactions. Volume I: survey. Coates, R.; Hanson, 
D.; Juenger, S.; Kennington, J. (Planco, Inc., Dallas, TX (USA)). 
Apr 1979. Contract EI-78-C-01-6346. 246p. Dep. NTIS, PC Al11/ 
MFAOI. 

Part I of this volume (Volume I) consists of a detailed and 
comprehensive review of recent (1960 to present) and on-going 
research into energy—economy interactions. The review focuses on 
the results from theoretical and empirical analyses of energy— 
macroeconomic interactions, the different methodologies used, and 
the conceptual problems in this research. The review is organized 
around a number of key energy variables inpacting the economy -- 
the supply of energy, the price of energy, the world price of oil, 
energy capital requirements, energy R and D, conservation regula- 
tions, and stockpiling. Part II begins with a chapter summarizing 
energy—economy modeling. This chapter provides a conceptual 
framework for analyzing energy—economy models, discusses the 
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general features and methodologies of a large number of models, and 
summarizes the state of the art in modeling energy—economy inter- 
actions. This survey chapter is followed by detailed reviews of six 
different energy—economy models: Manne’s ETA-MACRO and 
ETA; Hudson—Jorgenson’s LITM; PILOT; Wharton Annual 
Energy; Reister—Edmonds; and Berkeley (Glassey—Benenson). 
Each review describes the methodology and general features em- 
bodied in the model, summarizes the types of energy—econom 

interactions addressed, and assesses the capabilities of the model. 


46767 (DOE/TIC—10134(Vol.2)) Survey of the research into 
energy—economy in ions. Volume II: annotated bibliography. 
Coates, R.; Hanson, D.; Juenger, S.; Kennington, J. (Planco, Inc., 
Dallas, TX (USA)). Apr 1979. Contract EI-78-C-01-6346. 423p. Dep. 
NTIS, PC A18/MF AOl1. 

This annotated bibliography contains abstracts of about 400 
articles, books, and reports cited in Planco’s "Survey of the Re- 
search into Energy—Economy Interactions: Volume I.” It repre- 
sents the end result of a search for recent (1960 to present) and on- 
going research into energy—economy interactions. Only the re- 
search directly related to macroeconomic energy—economy interac- 
tions was selected for inclusion in the annotated ep Ab- 
stracts are provided. Not all of the publications cited in Volume I of 
the survey were abstracted. (MCW) 


46768 (DOE/TIC—10156) Foreign direct investment in U.S. 
energy sources and supplies, 1976 and 1977. ( ent of Energy, 
Washington, DC (USA). Office of International Affairs). Apr 1978. 
28p. Dep. NTIS, PC A03/MF AO1. 

In 1976 and 1977 foreign direct investment (FDI) in the 
United States energy sector remained small relative to total domestic 
investment and significantly less than U.S investment in the energy 
sources and supplies of foreign countries. Virtually all FDI in 
domestic energy sources and supplies was from Western oe 
and Canadian companies, with a small but increasing volume from 
Latin America. FDI in U.S. petroleum declined in 1976 to $5.9 
billion compared to $6.2 billion in 1975. There was minimal new 
FDI in coal, the nuclear fuel cycle, and alternative energy sources. 
The preponderance of new energy FDI represented reinvestments of 
U.S. earnings; offsetting reductions resulted from accounting adjust- 
ments and sales of U.S. properties by foreign interests to U.S. 
purchasers. 


46769 (DOE/TIC—10591) Energy impact: a community in 
action. A case-study project. An executive summary. (Northwest 
Colorado Council of Governments, Frisco (USA)). Apr 1977. 21p. 
Dep. NTIS, PC A02/MF AO1. 

In response to the fossil-fuel shortage in the US brought to 
the crisis stage by the 1973 Arab oil boycott, the vast coal reserves 
of the Western US became subject to exploitation. The towns in and 
near which the coal deposits were located have had to absorb the 
impact of the people and industry that followed. The impact from 
the development of a new energy source can be viewed as short- 
term. Once the industry is in place and the mechanism exists for 
regular revenue generation, the community can support itself 
through normal revenue sources. But initially, communities must be 
provided with transition revenue sources to help them accomodate 
the impacts of energy development. This report examines one im- 
pacted community and describes the process by which the communi- 
ty is dealing with its problems and utilizing the various services 
available to impacted areas. The process is an implementation of the 
Impact Assistance Team concept. 


46770 (ORNL—S5513, pp 74-121) Regional and Urban Studies 
Section. Davis, R.M. Mar 1979. 

In Energy Division annual progress report for period ending 
September 30, 1978. 

This Section conducts research to improve understanding of 
the regional patterns of energy use and fuel supply in terms of 
resource, economic, demographic, social, and environmental effects. 
The goal is to provide useful information to those formulating 
national and regional energy policies and developing new energy 
technologies. The Section develops and applies methodologies to 
forecast the likely range of regional and national effects for postulat- 
ed energy and economic futures scenarios. During FY 1978, work 
continued or was initiated on a number of large-scale integrated 
assessments, including the National Coal Utilization Assessment 
(NCUA) described in last year’s annual report (EAPA 4:3854) and 
completed in FY 1978. NCUA, a collaborative study with other 
national laboratories under the lead of ANL, examined many of the 
major potential consequences of coal development and use. The 
ORNL report focused on 14 states in the South, over the period 
1975 to 2020, under a high energy (high nuclear—moderate coal) 
growth scenario. Several follow-up assessments were undertaken in 
FY 1978 with emphasis on the National Energy Plan. In particular, 
these analyses were concerned with the regional consequences of 
converting from oil and gas to coal, the siting of power plants and 
coal conversion facilities, and with water availability. One require- 
ment of regional integrated assessment is input from the states and 
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ional organizations. This outreach was continued during FY 
19 8, as well as work in the South on solar technology transfer and 
on emergency a a th relative to natural gas. In addition to inte- 
grated assessments, specific studies and methodology development 
were in progress in the areas of resource analysis, social impact 
analysis, and data management. 


46771 a. pp 122-152) Economic Analysis Section. 
a, T. Mar 1 

In E —_ A Division annual progress report for period ending 
September 30, 197 

This Section conducts projects independently or interdepen- 
dently with other sections in the Division. These include: (1) engi- 
neering-economic models of energy demand in the residential, com- 
mercial, and industrial sector, (2) analysis of the regional impacts of 
various energy policies and energy futures, and (3) environmental- 
statement and envir< preparation. This latter 
effort has resulted in the development of econometric models for 
forecasting the demand for electricity at the state level. Such fore- 
casts are used in preparing ESs for the NRC to assess the need for 
proposed nuclear power plants. As part of the work on engineering- 
economic models, a methodology is being developed to estimate 
market penetration of new energy-efficient technologies, including 
solar equipment. In regional analysis, a number of national energy 
and economic scenarios have been disaggregated for both DOE and 
the EDA of the US Department of Commerce. In addition, the 
potential impact of the NEP on the economic potential of various 
regions was examined in a preliminary way. The effects of coal 
development on regional employment were also analyzed. 


46772 (PB—285910) Energy Education Training Center - feasi- 

bility study. Final report. Mead, G.R. (Community Services Admin- 

oes Washington, DC (USA)). Jun 1978. 300p. NTIS PC A13/ 
AOl. 

A study was made of the impact of rising energy prices on the 
poor and near poor, especially in the states of Oregon and Washing- 
ton. The creation of an Energy Education Training Center is pro- 
posed to act as an agent in bringing energy conservation measures 
and technological innovations such as solar power to the local level. 


46773 (PB—286135) The impact of energy resource development 
on water resource allocations. Keith, J.E.; Turna, K.S.; Padunchai, S.; 
Narayanan, R. (Office of Water Research and Technology, Wash- 
ington, DC (USA)). May 1978. Contract DI-14-34-0001-6125. 109p. 
NTIS PC A06/MF AOl1. 

A linear programming model of the agricultural and energy 
sectors of Utah was used to examine the economically efficient 
allocation of water between agriculture and energy. Data were 
collected for agricultural returns, costs, and water requirements; 
energy returns, costs, and water requirements; and water supply 
costs. 





46774 Optimal municipal investment in boomtowns: an empirical 
analysis. Cummings, R.G. (Univ. of New Mexico, Albuquerque); 
Schulze, W.D.; Mehr, A.F. J. Environ. Econ. Manage.; 5: No. 3, 252- 
re 

e primary concern of this paper is the use of wage- 
infrastructure trade-offs as a measure for the social benefits of 
municipal infrastructure in boomtowns. A regression based on 
pooled-cross-sectional and time-series data for 26 towns in the 
Rocky Mountain region suggests that individuals will trade off a 1% 
increase in per capita stocks of municipal infrastructure for a 0.035% 
decline in wages. These results are then used to calculate optimal 
levels of infrastructure investment for an example boomtown. 11 
references. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 45841, 45900, 46363, 46769, 
47385, 47409, 47458, 48005 


46775 (EPA—600/7-78-168, pp 4-9) DOE Integrated Assess- 
ment Programs. Cooper, R.D. (Dept. of Energy, Washington, DC). 
Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


The Integrated Environmental Assessment programs of DOE 
are designed to support the Assistant Secretary for the Environment 
in the conduct of his responsibilites. In order to fulfill these responsi- 
bilities, particularly those associated with policy guidance for the 
Department, there are three kinds of assessment activities which 
must be carried out. Since the Department is responsible for devel- 
oping a national energy policy, national environmental assessments 
of this policy are required. Technology assessments must be done in 
order to explore environmental issues which affect technology de- 
velopment decisions and the levels of environmertal control re- 
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quired. Finally, regional environmental assessments must be carried 
out because environmental and social impacts of energy policies and 
technological developmen@ are very dependent upon the specific 
characteristics of the region involved. Examples of all three types of 
assessment were recently completed in connection with the National 
Energy Plan as submitted to Congress. A national assessment of the 
environmental impacts associated with the plan was made using a 
comprehensive simulation model based on the SEAS system cali- 
brated to the NEP assumptions for the period 1975 to 2000. Regional 
assessments were made of the impact of the plan on New England 
and on Region VI where conversion from oil and gas to coal is 
expected. Finally, we assessments were made of the pros- 
= for solar energy and of the impacts of the coal solid waste, and 
al socioeconomic well-being. 


46776 (ORNL—S5513, pp 30-73) Environmental Impact Section. 
Row, T.H. Mar 1979. 
In Energy Division annual progress report for period ending 
September 30, 1978. 
This Section helps DOE, NRC and, occasionally, other Fed- 
= agencies prepare environmental statements and assessments for 
ae yep energy facilities of energy-reiated Federal actions. The 
goal of the Section is to become a primary center for DOE in this 
work, as it relates to emerging energy technologies and programs, 
and to perform research needed to improve methodologies or obtain 
information required in statement and assessment preparation. The 
variety of projects undertaken during FY 1978 covers much of the 
energy field (conservation, nuclear, coal, geothermal, and solar). 
Nuclear activities included traditional work for NRC on power 
- and the fuel cycle but also contributions to the DOE Nonpro- 
iferation Alternative Systems Assessment Program. Among the coal 
projects were (1) proposed gasification and liquefaction demonstra- 
tion plants, (2) collaboration with Argonne National Laboratory 
(ANL) to produce an environmental statement (ES) for DOE-ERA 
dealing with the effects, under the National Energy Act (NEA), of 
encouraging the use of coal (or other fuels) instead of oil and gas, 
and (3) a proposed cogeneration district heating scheme involving 
coal-fired steam plants for Minneapolis—St. Paul. The Section is 
involved with a growing number of geothermal projects, and, in the 
solar area, work included environmental assessments of the DOE 
biomass-for-energy and low-head hydroelectric programs of DOE. 
en a most ambitious undertaking was initiated to help DOE 
ay an ES on the second National Energy Plan to be submitted 
‘ongress in 1979. 


46777 (PB—286309) Federal-state water use relations in the 
American west: An evolutionary guide to future equilibrium. Informa- 
tion paper. Jamail, M.H.; McCain, J.R.; Ullery, S.J. (Arizona Univ., 
Tucson (USA). Office of Arid Lands Studies). Jun 1978. 164p. NTIS 
PC A08/MF AOl1. 

Federal-state relations in the field of water resources develop- 
ment in the Colorado River Basin are examined through a review of 
the literature. A framework is set out in which water policy develop- 
ment in the states of the Colorado River Basin (Arizona, Colorado, 
Wyoming, California, Nevada, Utah, and New Mexico) can be 
explained. Distributive, redistributive, and regulatory politics are 
defined as the three arenas in which water policy discussions take 
place. After this model is explained, development of water projects 
and policies in the Basin is explored. The 1977 Carter 
administration's proposal to take water politics out of the distributive 
arena is examined and the authors conclude that the administration 
yielded on most of its proposed reforms to avoid a repetition of the 
1977 confrontation with the Congress. 


46778 High voltage lines: hazard at a distance. Marino, A.A.; 
Becker, R.O. (Veterans Administration Hospital, Syracuse, NY). 
Environment; 20: No. 9, 6-10, 13-15, 40(Nov 1978). 

Energy transported by overhead high-voltage (OH-HV) 
power lines moves not along the wires, but in the direction of the 
wires, through the space surrounding them. The energy flux is 
composed of both an electric and a ae field. Development in 
the 1960s was the increasing concern of the USSR for the health of 
individuals exposed to the fields of OH-HV lines. The Soviet litera- 
ture contains many studies of the biological consequences of OH-HV 
type fields. —- them are at least five epidemiological studies 
involving a total of 727 individuals exposed to the fields of OH-HV 
type fields. The Soviet reports and on-going research based on them 
are of importance in judging the safety and health implications of US 
OH-HV lines. Tests on man and animals have been performed and 
many results are summarized indicating health hazards. There are, 
however, health-related aspects of such lines that are potentially 
more troublesome than the problem of direct exposure to the ex- 
tremely low frequency fields, although they cannot presently be 
adequately assessed. The most important of these are synergism, 
induced current, and global weather modifications. The Public Serv- 
ice Commission of New York has held hearings on the health and 
safety of OH-HV lines, and this health risk was recognized. It 
widened the right-of-way for new lines to a minimum of 350 feet and 
a maximum of 1,200 feet. Proceedings at the hearings are discussed; 





SEPTEMBER 30, 1979 


the authors conclude that the need to protect the American public 
from involuntary exposure to power frequency fields is now clear. 
34 references. 


46779 Small price to pay: inflation and environmental controls. 
Speth, G. Environment; 20: No. 8, 25-28(Oct 1978). 

Revised version of Mr. Speth’s speech at the Amercian Bar 
Association annual meeting in August, 1978. 

Environmental regulations have been attacked as a barrier to 
creating jobs. Pollution control by 1976 had forced the closing of 
plants employing about 20,000 people, but air and water pollution 
control investments forced by local, state, and Federal regulation 
had in return created more than 600,000 jobs. Today, environmental 
regulations (including those on health and safety) have weathered 
(temporarily) the energy-crisis arguments and the unemployment 
=? But they are now being criticized as contributing to 
nflation. The author takes strong exception to the proposal that we 
should cut back on health, pollution, and resource-development 
controls in the name of combating inflation. He goes on to explain 
his view. He does not think environmental protection is a sacred 
cow, but he belives relaxing environmental controls will have very 
little effect on inflation. An investigation of inflationary impacts of 
present environmental protection laws shows modest price increases. 
Some causes of inflation are noted. Inflation is common throughout 
the industrialized world. Lester Brown, Director of the Worldwatch 
Institute, has commented that many of our current economic ills may 
be rooted in the deteriorating relationship between the world’s 
population and the Earth’s natural systems and resources, and Speth 
concludes that environmental regulations aimed at the wise steward- 
ship of our natural resources may be the best investment we can 
make. (MCW) 


46780 Macroeconomic analysis of regional environmental model- 
ing and planning. Brookshire, D.S. (Univ. of Wyoming, Laramie). J. 
Environ. Econ. Manage.; 5: No. 3, 268-282(Sep 1978). 

Alterations in the institutional structure of a region through 
exogenous investment can be viewed as a tool for regional adjust- 
ments in environmental quality. Two models are presented: an 
expanded Metzler interregional model that incorporates regional 
disamenities into the multiplier structure, and a regional migration 
model for estimating regional disamenities. The underlying sugges- 
tion of the regional environmental trade model is that a concept of 
aggregate efficiency should be established for the allocation of large 
exogenous investment expenditures across regions. An example esti- 
mation is presented for the Southwest. Revised regional multipliers 
that include disamenity levels are calculated and the investment 
decisions with and without disamenity effects are considered. The 
example estimations suggest that failure to include disamenity cor- 
rections in regional multipliers will lead to greater regional inequal- 
ity in welfare. 17 references. 


NATURAL RESOURCES 


REFER ALSO TO CITATION(S) 46038, 46486, 46763, 46945, 
47425, 47456, 47457 


46781 (PB—289608) The roles of water conservation values in 
community policy. Master's thesis. Snodgrass, R.W. (Colorado State 
Univ., Fort Collins (USA)). 1977. 217p. NTIS PC A10/MF AOI. 

Employing a Q-Sort Factor Analytical Design, this study 
sought to develop a system for parametric representation of non- 
linear data structures using data acquired from representative sam- 
ples of entire communities. The representations are specified in terms 
of a spatial metric ‘social space’, an analogue of psychological space. 
The defined social space is then characterized and used to define the 
community action zone which is hypothesized to a zone of commu- 
nity acceptance for those policies falling within its bounds. Such a 
zone for the communities of Lafayette and Louisville, Colorado was 
used to define socially and politically feasible water conservation 
policies for the communities. Policies with the highest feasibility for 
acceptance were legal restrictions on water use and restrictions on 
growth and development. This study demonstrated the usefulness of 
survey research in delineating viable water conservation programs. 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 46759, 46770, 46771, 46776, 
46801, 46832, 46839 


46782 (BNL—50959) Annual highlights of the energy technology 
programs. (Brookhaven National Lab., Upton, NY (USA)). Dec 
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1978. Contract EY-76-C-02-0016. 50p. Dep. NTIS, PC A03/MF 
AO0l. 

The Energy Storage and Conversion Division reports sum- 
mary activities in the following: electrolysis-based hydrogen energy 
storage systems; an electrochemically regenerative hydrogen—halo- 
gen energy storage system; fuel cells (materials and electrolysis); 
high temperature water electrolysis; hydrogen energy storage sys- 
tems for automobile propulsion; program planning for research 
related to energy conservation; New York Energy Office oil retrofit 
pilot program; burner-boiler/furnace testing; and proposed pro- 
grams. The Engineering Division reports on solar-assisted heat pump 
systems; solar cooling subsystems and systems; solar demonstration 
project in Northeast U.S.; hardware simulators for tests of solar 
cooling/heating systems; fossil-energy programs; catalytic process 
for conversion of synthesis gas to methanol; coal-fired heater; coal/ 
oil mixture combustion; rotating fluidized bed containing limestone 
for removal of sulfur from hot gases; improved oil and gas burners; 
residue and waste fuels; and proposed programs. The Conservation 
Program Management Group reports on conservation program man- 
agement; space conditioning, diagnostics, and controls technology 
for conservation in buildings; and energy conservation in residential 
buildings. Funding for 1978 and 1979 for each program is indicated. 
(MCW) 


46783 (CONF-790475—1) Bayesian approach to forecasting 
technical success. Walsh, W.J. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 17p. Dep. NTIS, PC A02/MF 
AOl. 

From Conference on the economics of research; Chicago, IL, 
USA (2 Apr 1979). 

This paper describes an assessment methodology based on 
Bayesian decision-analysis principles, which was developed for eval- 
uating candidate electric-vehicle batteries. The principal features of 
this system are (A) identification of relevant technology options by a 
computer search of the literature; (B) subdivision of the technologies 
into groups of comparable technical maturity; (C) assessment of 
development risk, including methods for coping with poor quality or 
distorted inputs from experts; (D) a Bayesian interrogation technique 
for Raa Ee 4 and normalizing subjective judgments; and (E) direct 
comparison of development risk and the benefits of successful devel- 
opment. The battery assessment methodology and results are pre- 
sented in this paper to illustrate the techniques employed. This 
assessment method is believed to have general application in a wide 
variety of technical fields. 


46784 (ORNL—S5513, pp 218-244) Low-Temperature Heat Utili- 
zation Program. Michel, J.W.; Lyon, R.N.; Chen, F.C. Mar 1979. 

In Energy Division annual progress report for period ending 
September 30, 1978. 

The objective of this program is to improve the efficiency and 
cost-effectiveness of low-temperature thermodynamic cycles for pro- 
ducing electric power or transferring heat. These developments are 
applicable to many solar and geothermal energy sources as well as to 
low-temperature heat discharged by industry. The work is a collabo- 
rative effort between the Energy and Engineering Technology divi- 
sions. During FY 1978, two major activities for DOE were ongoing, 
one for the Division of Geothermal Energy and the other for the 
OTEC program of the Division of Central Solar Technology. In 
addition, a new project was initiated for the DOE Division of Power 
Systems to provide technical assistance as well as in-house research 
related to the use of low-temperature industrial heat sources. In this 
new activity, ORNL helped DOE prepare a long-range program 
plan emphasizing the development of advanced industrial heat 
pumps to upgrade low-temperature heat and thermally driven sys- 
tems for providing cooling and refrigeration. The laboratory also 
assisted in issuing a Program Research and Development Announce- 
ment, Low-Temperature Heat Utilization Technology, and helped 
review the resulting proposals. 


46785 (ORNL—S5513, pp 245-276) Solar and Special Studies 
Section. Chester, C.V. Mar 1979. 

In Energy Division annual progress report for period ending 
September 30, 1978. 

This Section is involved with research on solar energy appli- 
cations and on civil defense and protection of the population against 
accidental or malevolent releases of radioactive materials. Solar 
activities include two projects in which ORNL provides technical 
assistance to DOE, as well as work on semiburied, passively solar- 
heated buildings and on the application of high-temperature solar 
heat for fuel and chemical manufacturing. The underground building 
work is part of the Innovative Structures Program that ORNL 
manages for the DOE-BCS. The technical-assistance projects are (1) 
a study of the application of solar heat to agriculture and (2) the 
solar photovoltaic demonstration project at Mississippi County Com- 
munity College (MCCC) in Blytheville, Arkansas. The agricultural 
program involves technical monitoring for DOE-CS of some 52 
projects carried out in 28 states. The projects, being conducted 
partly by industry but mainly by agricultural schools or universities, 
involve grain drying, food processng, crop curing, livestock shelters, 
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greenhouses, and rural residences. The MCCC photovoltaic (PV) 
total energy project demonstration involves an array of concentrat- 
ing PV collectors that will furnish about 80% of the required 
electric and heating loads for a new 4600-m? (49,500-ft?) campus 
building complex. Work on innovative semiburied, passively heated 
buildings included conceptual designs for a single-family dwelling 
and for a new office—dormitory building at ORNL - the Heavy Ion 
Institute (HII). For this sort of building several innovations are being 
studied, including the use of insulating and reflecting venetian-type 
blinds for south-facing windows and the modulation of ventilating 
air temperatures by drawing the air through a rock bed outside the 
insulation on the buried walls of the building. 


46786 Private sector participation in Federal energy R, D, and D 
planning. Contract EY-76-C-02-2708-013. Washington, DC; National 
Academy of Sciences (1978). 120p. 

A report prepared by the Committee on Private Sector Par- 
ticipation in Government Energy R, D, and D planning. 

This study recommends ways in which joint peaning be- 
tween industry and government can be made more effective in the 
R, D, and D. Close coordination is essential if there is to be an 
effective relationship between DOE technological initiatives and 
private sector capabilities and needs, and if the technology is to be 
moved rapidly from the R, D, and D stages to practical application 
by industry. Based on its studies, the Committee concludes that 
substantial improvement is needed in DOE/private sector interac- 
tion at both the planning and the program implementation levels. 
Significant legal constraints deter effective icipation by repre- 
sentatives of the private sector in DOE planning activities. The 
combined effect of these constraints is to reduce, or even eliminate, 
the opportunity for DOE to obtain needed advice from experts in 
the private sector, or to develop programs in such a way that they 
lend themselves to early commercialization of research results. 
Among the legal disincentives are those derived from provisions of 
the Freedom of Information Act, the Government in the Sunshine 
Act, the Federal Advisory Committee Act, and the various laws 
relating to antitrust activities. The committee also concludes that 
DOE would benefit from the establishment of a formal advisory 
Board reporting to the Secretary of Energy, with membership 
including experts with backgrounds in industry, academia, and non- 
profit institutions. Finally, the importance of arriving at a relatively 
stable national energy plan in order to make it possible for DOE to 
conduct a responsive energy R, D, and D program is emphasized. 
(MCW) 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 45976, 45977, 46407, 46437, 
46540, 46573, 46576, 46762, 46764, 46785, 46815 


46787 Balancing nonproliferation and energy security. Nye, J.S. 
Jr. (Dept. of State, Washington, DC). Technol. Rev.; 81: No. 3, 48- 
57(Jan 1979). 

The case is made for acknowledging the connection between 
nuclear power and proliferation and for demonstrating that it is 
possible to separate and balance them. While the need for military 
security has led to a series of treaties and international agreements, 
the oil crisis has introduced the problem of energy security, which is 
a problem of short-term vulnerability, mid-term oil price inflation, 
and a long-term transition period to other fuels. Forecasts that there 
will be fuel reprocessing facilities in 46 countries by 1990, a situation 
which could lead to major global instability, has led to the Carter 
Administration's cautious approach to reprocessing. The U.S. strat- 
egy minimizes plutonium proliferation risks while increasing the U.S. 
dependence on coal and uranium resources. Caution is felt to be 
justified on the grounds that, since accurate estimates of global 
uranium sources have not been made and current estimates are 
probably low, present policies should not be based on the existence 
or lack of known reserves. New fuel technology can also be expect- 
ed to improve the feasibility of reactors using natural uranium. The 
authors conclude that proliferation risks do not warrant the use of 
reprocessed plutonium since it will not help with either short-term 
or mid-term energy security. They urge continued research on both 
the fuel cycle and international institutions able to provide adequate 
safeguards. (DCK) 


46788 Nuclear energy in Latin America: needs and possibilities. 
Crespi, M.B.A. (Comision Nacional de Energia Atomica, Buenos 
Aires, Argentina). Jnterciencia; 4: No. 1, 22-31(Feb 1979). (In Span- 
ish). 


When all forms of primary energy are taken into account, the 
current energetic situation of Latin America is characterized by a 
consumption per capita of about 50% of the world average. Assum- 
ing that the population will level off at around 1400 million in about 
a century with a consumption per capita similar to the present one in 
Western Europe, the total constant asymptotic energy requirement 
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will be 53,000 TWht/year, or about 80% of the current total of the 
world. This is a conservative assumption, but even so there are only 
two known sources capable of covering this need, nuclear energy in 
its advanced forms (fission with breeding and, eventually, fusion) 
and direct solar energy. The first of these is examined here in that 
context. Several of the countries of the subcontinent (Argentina, 
Brazil, Colombia, Chile, Mexico, and Venezuela) have working 
nuclear centers with at least one small research reactor and Peru has 
one in installation. Argentina, Brazil, and Mexico have reached the 
stage in which nuclear power stations are being installed and future 
ones programmed, and the first of these countries has already one in 
operation since 1974. Four other countries (Bolivia, Ecuador, Jamai- 
ca, and Uruguay) have announced the decision to install integrated 
nuclear research centers and are at present at different stages of the 
implementation process. Cuba has a subcritical research facility and 
has signed an agreement with the USSR to install nuclear stations. In 
most of the rest, nuclear activities are limited to regular or sporadic 
utilization of radioisotopes in medical applications, or are non- 
existent. The three more common commercial power reactor types 
(PWR, BWR, and CANDU) are represented in the current nuclear 
programs. 


46789 Government policy and the nuclear power industry. Die- 
trich, J.R. (Combustion Engineering, Inc., Windsor, CT). pp 2p, 
Paper 5 of National energy forum. VI. Washington, DC; US. 
National Energy Commission of the World Energy Conference 
(1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Mr. Dietrich examines the extent to which reluctance to make 
nuclear commitments can be attributed to government policy. He 
says there is now way to arrive at a provable answer to this question, 
but believes that an Administration dedicated to exploiting the 
benefits of nuclear power would pursue policies different from those 
of the present Administration. The stated Administration policy, he 
feels, can be summarized in the following way: the current mode of 
nuclear power production - by light-water reactors operating on the 
once-through fuel cycle - is regarded as acceptable and desirable; the 
reprocessing and recycling of spent fuel are regarded as undesirable - 
at least for some unspecified period of time - because they set 
examples which, if followed elsewhere, may lead to proliferation of 
nuclear weapons; and the need for the breeder reactor - which must 
recycle fuel to be of value - is not considered to be urgent, and the 
demonstration and commercialization of the breeder are therefore 
deferred for an indefinite period while we search for systems more 
resistant to the possibility of fissile-material diversion for weapons 
use. The positive and negative aspects of the policy are examined. 
(MCW) 


46790 Status of International Nuclear Fuel Cycle Evaluation 
(INFCE). Smith, G. pp 13, Paper 13 of National energy forum. VI. 
Washington, DC; U.S. National Energy Commission of the World 
Energy Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

After President Carter on April 7, 1977 called for an interna- 
tional nuclear fuel-cycle evaluation, the U.S. hosted an organization- 
al conference that fall. The result was that 40 nations participated in 
the organizing conference and 12 more have since joined the 
INFCE, The overall objective is to explore ways in which nuclear 
energy can be made available to meet world energy needs while 
minimizing the danger of proliferation of nuclear weapons. There 
are 8 working groups, namely: Fuel and Heavy Water Availability; 
Enrichment Availability; Assurances of Long-Term Supply of Tech- 
nology, Fuel and Heavy Water and Services; Reprocessing, Plutoni- 
um Handling, and Recycle; Fast Breeders; Spent Fuel Storage; 
Waste Management and Disposal; and Advanced Fuel Cycle and 
Reactor Concepts. Members and activities are described. The 
INFCE is now widely considered a serious venture. Expectations 
for INFCE should be neither too high nor too low, according to 
Ambassador Smith. It is too much to expect that a universal techno- 
logical fix or institutional remedy will be discovered that will 
eliminate any possibility for misuse of the materials and facilities 
associated with nuclear power programs. (MCW) 


46791 Nuclear power and public attitudes: the experience of the 
Commission of the European Communities. Davis, M. pp 3p, Paper 14 
of National energy forum. VI. Washington, DC; U.S. National 
Energy Commission of the World Energy Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Dr. Davis first reviews the status of nuclear power in the 
European Community. At present with some 23 GW of nuclear 
power operating and 49 GW under construction, 10% of the EC 
electricity is nuclear-generated. This is likely to rise to around 30% 
by the mid 1980s, when nuclear is expected to provide about 10% of 
their total energy needs. Their earliest power reactors have been 
operating for over 20 years. About 2/3 of their nuclear power plant 
in Operation and construction are LWRs licensed or derived from 
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U.S. technology. It was noted that the 1970s heralded an era of 
turbulence in the public acceptance of nuclear power in most of the 
Member States, so a mature debate at the Community level involv- 
ing public input was organized. Two sessions dealth with two major 
themes: energy needs and supplies for the rest of the century - the 
role of nuclear power and economic growth; and energy options - 
implications for safety, health, and environmental protection. Dr. 
Davis feels the open discussions were significant for the community 
and have resulted in mature thinking, so that the confrontational 
nature of the nuclear controversy and the polzarization of the 
arguments into pros and antis will be replaced by a constructive 
exchange of ideas. (MCW) 


46792 Japan's attitude toward nuclear power: from the standpoint 
of an overall energy policy. Sueda, M. pp 6p, Paper 15 of National 
energy forum. VI. Washington, DC; U.S. National Energy Commis- 
sion of the World Energy Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Mr. Sueda first reviewed the energy supply situation in Japan 
by giving some data on total energy consumption, self-supplying 
rate, dependence on oil, and energy-consumption density. Japan's 
environmental standard is briefly examined. It is then seen that 
Japan’s major policy objectives are: conservation of energy, securing 
a stable supply of oil, and development of alternative energy sources. 
Japan places the largest emphasis on nulear energy among the 
various options. Mr. Sueda then briefly reviews the nuclear power 
industry in Japan. As of May 1978, there were 15 nuclear power 

lants in operation in Japan with a total generating capacity of 8800 

We. Additionally, 14 plants having 14,000 MWe of installed capac- 
ity are either under construction or the construction permit has 
already been given by the government. Nuclear generation in Japan 
now accounts for 7% of total power generation. Following the 1973 
oil embargo, the people of Japan saw the advantages of nuclear 
power, but now, once again, criticism is beginning to arise, Mr. 
Sueda notes. (MCW) 


46793 Problems of nuclear waste in a small country. Lund- 
Jensen, G. pp 5p Paper 16 of National energy forum. VI. Washing- 
ton, DC; U.S. National Energy Commission of the World Energy 
Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Utilities in Denmark have not embarkd on a nuclear energy 
program, even though Denmark is dangerously short of energy 
supplies. It seemed in the 1960s that Denmark would have a nuclear 
reactor in operation late in 1980, but then complicated nuclear 
legislation was passed. All problems related to nuclear waste had to 
be solved before Denmark could adopt nuclear power. It is felt that 
a fuel cycle with reprocessing is globally desirable because it is an 
advantage energy wise to get recycling of plutonium and to make 
use of the breeder; it makes the waste problem easier to solve 
because it leaves much smaller quantities of alpha-radioactive materi- 
als in the waste; and it diminishes the long-term danger of prolifera- 
tion because the quantity of plutonium in the world will be reduced 
and ultimately removed completely, when all plutonium is burned. It 
is the opinion of public utility personnel in Denmark that the best 
solution of both the waste problem and the proliferation problem 
would be to have large international fuel-cycle centers, which cover 
the back end of the fuel cycle from the reprocessing to the vitrified 
waste disposal. An alternate solution for Denmark would be to get a 
bilateral agreement with a neighbor country to finance the necessary 
facilities. If a nuclear program for Denmark is not in place by the 
turn of the century, tne energy situation will be grave. Denmark 
appreciates the U.S. placing early its nuclear know how at the 
disposal of other countries of the world. (MCW) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 46740, 46783, 46929 


46794 Transport and storage of heated water in unlined rock 
openings. Bjurstrom, S. (Swedish Rock Mechanics Research Foun- 
dation, Stockholm, Sweden). Underground Space; 3: No. 3, 123- 
131(Nov 1978). 

The storage and transport of water-borne heat directly in 
rock caverns and tunnels is today an untested technique judged to 
offer economic and technical advantages when applied on a large 
scale. A comprehensive study was conducted concerning the rock 
mechanical problems associated with the storage and transport of 
heated water in rock. Theoretical analyses of the temperature and 
stress distributions in the rock around cavities filled with hot water 
were compared to the experimental results of field tests. Chemical 
changes of the storage water and rock material as well as influence 
of heat on surroundings are discussed. 
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WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 46867 


46795 (BMFT-FB-T—78-35) Use of heat pumps to raise tem- 
peratures in an economical way and favorable to the environment. Part 
A. Fundamental considerations on the utilization of power plant waste 
heat by means of heat pumps. Part B. Technical economic studies on 
house supply with the aid of house heat pumps and district heat source. 
Huber, M.; Bukau, F. (Bundesministerium fuer Forschung und Tech- 
nologie, Bonn-Bad Godesberg (Germany, F.R.)). Dec 1978. 295p. 
(In German). Dep. NTIS (US Sales Only), PC A13/MF AOl. 

The objective of this study was to investigate whether it is 
thermodynamically and economically advantageous to use the waste 
heat of condensation power plants by means of heat pumps. Differ- 
ent models were set up and evaluated according to thermodynamic 
criteria. The model of district heating by supplying power plant 
cooling water and raising the temperature at the heat consumer side 
was investigated in detail. The specific consumption of primary 
energy and the expected specific heat costs were evaluated, depend- 
ing on different parameters. It follows that, if certain marginal 
conditions are presumed, such a district some J system may be 
equivalent to or even better than conventional hot water district 
heating performed on the basis of combined power-heat generation. 


46796 (CONF-790443—3) District heating/cogeneration applica- 
tion studies for the Minneapolis - St. Paul area. Jachne, H.; Karnitz, 
M.A.; Rubin, A.; Margen, P. (Northern States Power Co., Minne- 
apolis, MN (USA); Oak Ridge National Lab., TN (USA); Depart- 
ment of Energy, Washington, DC (USA); Studsvik Energiteknik 
AB, Nykoping). 1979. Contract W-7405-ENG-26. 42p. Dep. NTIS, 
PC A03/MF AOl1. 

From American power conference; Chicago, IL, USA (23 
Apr 1979). 

The Department of Energy, Minnesota Energy Agency, 
Northern States Power Company, and other local government and 
private organizations are cooperatively performing an in-depth ap- 
plication study to determine the feasibility of district heating for a 
large northern US city. A Swedish firm, Studsvik, has developed an 
overall scenario and has attemped to show the potential of a fully 
implemented system. The proposed system would be about 2600 
MWi(t) and cover a significant portion of both Minneapolis and St. 
Paul. This study has proceeded in parallel with more in-depth studies 
of particular issues, such as detailed piping-network plans in central 
St. Paul and a cogeneration plant-conversion cost study - both 
sponsored by Northern States Power Company. The overall conclu- 
sions that can be drawn at the present time are: (1) the concept is 
technically feasible, (2) it has great value from the fuel-conservation 
aspect, and (3) the economics are viable with an appropriate financ- 
ing system. 


46797 (CONF-790659—1) Net energy analysis of a cogeneration- 
district heating system and two conventional alternatives. Yeoman, 
J.C. Jr. (Oak Ridge National Lab., TN (USA)). 1979. Contract W- 
7405-ENG-26. 41p. Dep. NTIS, PC A03/MF AOl. 

From International district heating association 1979 annual 
conference; Dixville Notch, NH, USA (19 Jun 1979). 

As part of a series of studies on the institutional and technical 
aspects of cogeneration and district heating, a net energy analysis 
was performed on three systems for providing space heating, space 
cooling, domestic hot water, and domestic electricity for an ideal- 
ized community located in a climate similar to that of Minneapolis, 
Minnesota. The three systems are an all-electric system, an electric 
and natural gas system, and a cogeneration-district heating system. 
The capital and operating energy costs were determined and a life- 
cycle energy-cost analysis was performed. Results of the life-cycle 
energy-cost analysis show that the cogeneration-district heating 
system consumes about half as much primary energy as the all- 
electric system and four-fifths as much primary energy as the electric 
and natural gas system. 


CONSERVATION 


REFER ALSO TO CITATION(S) 46871, 46872, 46875, 46877, 
46878, 46884, 46885, 46887, 46901, 46902, 46903, 46904, 46910, 46914 


46798 (DOE/TIC—10126) Connecticut Energy Extension Serv- 
ice implementation plan. (Connecticut Office of Policy and Manage- 
ment, Hartford (USA)). Dec 1977. Contract EC-77-G-01-5046. 42p. 
Dep. NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

The Implementation Plan for the Connecticut Energy Exten- 
sion Service pilot program is presented. Some changes that should 
be made from the original proposal are noted, but they primarily 
involve matters of work emphasis rather than inclusion or exclusion 
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of work activities. Data are tabulated for the following programs: 
State EES Program Services and Technical Support; Projected Rate 
of Service Activity; Market Factors Feedback ; Budgets; Miles- 
tone Schedule; Quarterly Targets Report; and Publications and 
Materials. Information is compiled for individuals and families 
throughout the state; 300 landlords and tenants in three central cities; 
500 greenhouse operators ard owners located throughout the state; 
169 local governments and about 2,600 churches and museums; 
about 30,000 small businesses through out the state. (MCW) 


46799 (DOE/TIC—10127) Report to the Congress on the co- 
ordination of Federal energy conservation involving state 


programs 
and local governments. ( ment of Energy, Washington, DC 
Programs). May 1979. 116p. Dep. 


(USA). Office of State and 
NTIS, PC A06/MF AO1. 

During the last four years, the Congress has enacted four 
major laws authorizing the Federal government to develop and 
implement specific energy-conservation programs. These laws and 
the programs they authorize are: Energy Policy and Conservation 
Act of 1975, as amended (State Energy Conservation Program); 
Energy Conservation and Production Act of 1976 (Weatherization 
Assistance Program); Energy Research and Development Adminis- 
tration Authorization Act of 1977 (Energy Extension Service); and 
National Energy Conservation Policy Act of 1978, (Schools, Hospi- 
tals, and Local Government and Public Care Institutions Program 
and Residential Conservation Service). In addition, DOE is conduct- 
ing three other energy-conservation programs that involve State and 
local governments. These programs are: Urban Waste Program 
(Department of Energy Act of 1978--Civilian Applications); Com- 
munity Systems Program (Federal Nonnuclear Energy Research and 
Development Act of 1974); and Appropriate Technology Program 
(Energy Research and Development Appropriation Authorization of 
1977). These programs are administered through the Office of the 
Assistant Secretary for Conservation and Solar Applications (CS). A 
description of the coordination activities related to these programs, 
which constitute all major CS energy conservation programs involv- 
ing State and local governments, make up the main body of this 
report. Further, during the preparation of this report it was recog- 
nized that other DOE offices and other Federal agencies are at- 
tempting to address the U.S. energy problem by implementing a 
variety of efforts intended to help reduce energy demand. Based on a 
survey of DOE and other Federal agencies, 50 additional programs 
which have as a primary goal the provision of a service related to 
reducing energy demand have been identified throughout the Feder- 
al government and are included in this report. 


46800 (DOE/TIC—10620) Analysis of Federal agency energy 
conservation programs and target recommendations. (JRB Associates, 
Inc., McLean, VA (USA)). Jul 1977. 297p. Dep. NTIS, PC A13/MF 
AOl. 

Among the items contained in the November 4, 1976, Presi- 
dential Memorandum giving direction to the Federal Energy Man- 
agement Program (FEMP) was an instruction to the Federal Energy 
Administration (FEA) to work with the Federal agencies to estab- 
lish individual agency targets ... to assure the overall Executive 
Branch goals are met. The agency targets are the specific agency 
energy use levels for FY 1977. The goal is to keep the overall 
Federal government energy use level for FY 1977 at the FY 1975 
level. This report is prepared as a background information document 
to assist FEA in their tasks pursuant to the Memorandum. It contains 
a profile of energy-conservation programs and past energy use by 27 
Federal agencies, an analysis of energy-conservation accomplish- 
ments to date, and potential for further achievements in energy 
conservation. Some suggestions are also presented as to possible 
— to consider in establishing individual target-agency energy- 
use levels. 


46801 (ORNL—S5513, pp 153-217) Energy Conservation Section. 
Mar 1979. 

In Energy Division annual progress report for period ending 
September 30, 1978. 

Energy conservation research is performed in the Regional 
and Urban Studies Section, the Low-Temperature Heat Utilization 
Program, the Economic Analysis Section, and the Solar and Special 
Studies Section. However, the bulk of the work is performed or 
directed by the staff of the Energy Conservation Section and in- 
cludes: (1) developing and applying energy-demand models to inves- 
tigate the effects of technological development or proposed govern- 
ment policies; (2) assessments of various community energy systems, 
including fuel-cell, solar, and conventionally powered total energy 
systems; (3) electric energy system projects for load leveling; and (4) 
technology-development projects involving heat pumps, ACES, 
residential and commercial appliances, and innovative structures. In 
addition, responsibilities for helping DOE manage R, D, & D 
programs continued and expanded in FY 1978 and now include 
appliances, heat pumps, innovative structures, ACES, and end-use 
load management. This management role includes helping DOE in 
program planning, preparing requests for proposals, evaluating pro- 
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posals and awarding contracts, and monitoring the performance of 
subcontractors and taking remedial actions when necessary. 


46802 Energy Conservation Plan, 1978 (Public Law 
94-163). Baton ae , LA; Louisiana Department of Natural Re- 
sources (Jul 1978). 212p. (NP—23801). 

In this document, the State of Louisiana presents a State 
Energy Conservation Plan prepared to meet DOE guidelines for 
pop a in the energy conservation legislation under US Public 

Ww 163. It includes the Base Plan as defined by DOE and 
exceeds the minimum goal of a 5% reduction in the projected 1980 
— consumption. An overview provides a background concern- 
ing the Louisiana energy profile, the basic philosophy in the devel- 

ent and implementation of the State Plan, and a brief discussion 
of the total Plan. The Plan includes the DOE-required Base Plan 
program of mandatory thermal-efficiency and lighting-efficiency 
standards, mandatory energy-efficient procurement practices in State 
Foy ooo a vanpool/carpool program, and a right-turn-on-red 
aw. (MCW) 


46803 Energy conservation in the U.S.: Alliance to Save Energy. 
Percy, C.H. pp 9p, Paper 11 of National energy forum. VI. Washing- 
ton, DC; U.S. National Energy Commission of the World Energy 
Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Even though many Americans agree that we face an energy 
crisis, our energy dilemma is now worse than when Congress and 
the Administration began warning about the perils of wasteful 
energy habits. Senator Percy lays out a blueprint of how we can all 
work in the near future to help solve the energy crisis. He first 
reviewed energy demand and projections, domestic and worldwide. 
Many nations dependent on imported oil are turning to the U.S. for 
help; they seem to think that the U.S. should maintain a permanent 
balance-of-payments deficit so they can have access to the money 
they need to meet mounting oil bills. He warns that we cannot 
continue to run huge trade deficits; the value of the dollar is at stake. 
The long-range economic and social implications of the energy crisis 
are a serious threat to the unity of the Western Alliance. The 
greatest possible friction in the coming years will not be between oil 
suppliers and consumers, but between competing suppliers, Senator 
Percy feels. It is ev Aare that we conserve energy now while 
researching and developing alternate sources of energy. Convention- 
al resources - nuclear, seat oil, and gas - will not provide the entire 
solution to our energy shortage. So the immediate challenge is 
cutting energy demand; energy produced by conservation (conserva- 
tion energy, as Senator Percy calls it) is a widely available resource. 
After briefly comparing U.S. energy consumption with some other 
countries, Senator Percy cites private efforts he organized the Alli- 
ance to Save Energy with Senator Hubert Humphrey) as an impor- 
tant endeavor to disseminate information to reduce energy waste. 


(MCW) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 46761, 46766, 46767, 46773, 
46774, 46787, 46812, 46817, 46831, 46834, 46909 


46804 (ANL/EES-TM—48) Trends and issues in energy supply 
and demand in the Midwest. Cavallo, J.D. (Argonne National Lab., 
IL (USA)). Apr 1978. Contract W-31-109-ENG-38. 71p. Dep. NTIS, 
PC A04/MF AOl1. 

This report presents and analyzes the major trends and issues 
in the supply and demand patterns of the North Central Census 
division. It focuses on statistics of pre-1976 energy flows and esti- 
mates of 1976 resources and consumption patterns. Regional trends 
in supply and demand are characterized for the entire North Central 
area. Individual states are also viewed separately to observe devi- 
ations from regional patterns. Information on North and South 
Dakota is included because, at the time this report was prepared, 
these states weere part of ANL’s regional responsibility. The area 
consists of Ohio, Indiana, Illinois, Michigan, Wisconsin, Minnesota, 
Iowa, Missouri, Nebraska, and Kansas. 


46805 (PB—287486) Preliminary forecast of likely U.S. energy 
consumption/production balances for 1985 and 2000 by states. Work- 
ing document. Gustaferro, J.F.; Warlick, C.S.; Maher, A.M.; Wing, 
R. (Department of Commerce, Washington, DC (USA)). 1 Nov 
1978. 198p. 

This report presents preliminary projections of state energy 
consumption and production for 1985 and the year 2000. It is 
designed to be used in conjunction with an earlier report entitled 
Forecast of Likely Energy Supply/Demand Balances for 1985 and 
2000 and Implications for U.S. Energy Policy (PB-266 240). A key 
feature of the report is that energy production and consumption 
estimated for the years in question (1976, 1985 and 2000) are tabulat- 
ed for each state in a common format so that easy comparisons can 
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be made. Data provided include: population, energy consumption 
(for all energy sources), energy facilities, future energy produced 
(oil, natural gas and coal), output from electrical power sources (oil, 
om coal, nuclear, hydro/geo., other), water requirements, energy 
acilities (LNG terminals, coal gasification plants, petroleum refining 
capacity and electric power plants by fuel source) and data on 
number of solar installations, windmills and energy output from 
agricultural and municipal waste. 


46806 Planning the energy future. Dingell, J.D. pp 14p, Paper 6 
of National energy forum. VI. Washington, DC; U.S. National 
Energy Commission of the World Energy Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Congressman Dingell reviews some statisitics of the U.S. of 
40 years ago: the population of the U.S. was about 130,000,000; 
nearly 25% lived on farms; gas cost 5 cents per thousand cubic feet 
and oil about $1 per barrel; gasoline was less than 20 cents a gallon; 
average energy consumption was about 180 million Btu’s per person; 
and we believed our energy sources were limitless. He then looks at 
what the warning signs tell us is in store for us for the next 40 years. 
With the demands imposed by increasing population, transportation, 
heating and cooling, industry, and the absence of instantly available 
alternative resources, the best that can be hoped for from an energet- 
ic energy policy over the short term is to retard the rate at which the 
gap between domestic production and consumption widens. Closing 
the gap may be important, but it is equally important that we look 
beyond the gap to relationships between energy and other aspects of 
our future world: how every aspect of our lives can affect our 
demand for energy and our need for energy can drastically affect 
our daily lives. With the population projects for the year 2018 and 
the energy that will be required in mind, Congressman Dingell 
proposes the creation of a National Energy Policy Instititue, charged 
with analyzing current energy policies, but principally as they 
impact upon policies and problems the long-range future. It would 
also be charged with assessing the impact of all the other factors of 
our life upon our long-range energy needs. (MCW) 


46807 Results and implications of the reports to the Conservation 
Commission of the World Energy Conference. Foster, J.S. pp 10p, 
Paper 12 of National energy forum. VI. Washington, DC; U.S. 
National Energy Commission of the World Energy Conference 
(1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Dr. J.S. Foster summarizes briefly the results of specific 
reports to the Conservation Commission of the World Energy 
Conference in forecasting for the period 1985 to 2020. The overall 
result is that it is predicted that possible energy supply can be about 
3 times what the supply is today or, put another way, total energy 
supply can increase at about 3% per year over the next four decades. 
This is significanly less than the somewhat more than 4% per year 
that energy demand has increased during the last four decades. In 
fact, it implies that the total energy supply in 2020 will be only half 
what it would have been if the former rate of growth had persisted. 
In any case, the conclusions are clear that major efforts are going to 
be required to increase energy supply even at rates that are signifi- 
cantly below historical rates. If world development is to be sustained 
- and it must be sustained if reasonable harmony is to be achieved - 
the ratio of energy use to total economy in advanced countries must 
be reduced. (MCW) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 45805, 45806, 45807, 45821, 
45883, 45890, 45907, 46799, 46803, 46806, 46818, 46820, 46824, 
46837, 46838, 46877, 46906, 47458 


46808 (PB—286078) Amended Oregon State Energy Conserva- 
tion Plan (1978). prepared in response to the Energy Policy and 
Conservation Act of 1975 (PL 94-163), and the Energy Conservation 
and Production Act of 1976 (PL 94-385). (Oregon State Dept. of 
Energy, Salem (USA)). Feb 1978. 210p. NTIS PC A10/MF AOl1. 

A partial listing of contents includes: residential energy con- 
servation program measure; building standards and lighting stand- 
ards program measure; public awareness program measure; commu- 
nity energy conservation program measure; education program 
measure; transportation program measure; comprehensive planning 
program measure; energy audits program measure; and agriculture 
program measure. (Portions of this document are not fully legible) 


46809 (PB—287103) An integrated regional approach to regulat- 
ing energy facility siting. Volume I. Final report on Phase 1, 15 
September 1977-30 June 1978. (Nuclear Regulatory Commission, 
Washington, DC (USA)). Aug 1978. Contract NRC-04-77-175. 156p. 

A conceptual framework and prototype design for an inte- 
grated regional approach to regulating energy facility siting has been 
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developed from a state siting agency perspective. The foremost need 
was for an identification of critical long term siting issues rather than 
for site specific analyses. The analytical approach selected to meet 
the defined user needs is hierarchical. At the top of the hierarchy are 
a supply planning model and a siting model. Integration of environ- 
mental considerations is proposed through the use of generic facili- 
ties and site types and environmental criteria to constrain the supply 
planning model. Siting analysis displays spacially the implications of 
various scenarios for identification and quantification of demand, 
supply, and environmental trade-offs. Candidate models for use in a 
prototype are recommended for applications testing in subsequent 
research. This report consists of two parts. Part I contains an 
introduction to and summary of the entire project, background 
information and a summary of the conceptual framework, compo- 
nents of siting and environmental analysis, and selection of siting and 
environmental models and prototype design for Phase II testing. 


46810 (PB—287104) An integrated regional approach to regulat- 
ing energy facility siting. Volume II. Final report on Phase 1, 15 
September 1977-30 June 1978. (Nuclear Regulatory Commission, 
Washington, DC (USA)). Aug 1978. Contract NRC-04-77-175. 91p. 

A conceptual framework and prototype design for an inte- 
grated regional approach to regulating energy facility siting has been 
developed from a state siting agency perspective. The foremost need 
was for an identification of critical long term siting issues rather than 
for site specific analyses. The analytical approach selected to meet 
the defined user needs is hierarchical. At the top of the hierarchy are 
a supply planning model and a —_ model. Integration of environ- 
mental considerations is proposed through the use of generic facili- 
ties and site types and environmental criteria to constrain the supply 
planning model. Siting analysis displays spacially the implications of 
various scenarios for identification and quantification of demand, 
supply, and environmental trade-offs. Candidate models for use in a 
prototype are recommended for applications testing in subsequent 
research. The report consists of two volumes. This volume (2) 
contains discussions of demand and supply planning models. 


46811 View of energy policy from the United Kingdom. Jones, 
C.L. (Embassy of Great Britain, Washington, DC). pp 179-186 of 
Energy options and conservation. E] Mallakh, R.; El Mallakh, D.H. 
(eds.). Boulder, CO; International Research Center for Energy and 
Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

From the start of production in 1975, the United Kingdom is 
producing half of its oil needs from the North Sea. By 1980, 
production should pass 2 millin b/d, which will be beyond the point 
of self-sufficiency in oil. In the early 1980s, production may reach as 
high as 3 million b/d, although that will depend on governmental 
policy decisions. Natural gas resources from the North Sea have also 
strengthened the United Kingdom's economic position substantially. 
The use made of the increase in revenues from the North Sea is a 
major decision and will be vital for the UK’s long-term future. 

) 


(MCW 


46812 National Energy Forum. VI. Sponsored by the U.S. Na- 
tional Committee of the World Energy Conference. Washington, DC; 
U.S. National Committee of the World Energy Conference (1978). 
151p. (CONF-7805121—). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

No proceedings were available, but 17 papers presented at the 
forum are collected here; a separate abstract was prepared for each. 
Twenty-eight experts in the energy field participated in the forum, 
the theme considered being Energy Policy - National and Interna- 
tional. (MCW) 


46813 Energy policy: national and international. McClure, J.A. 
pp 7p, Paper 1 of National Energy Forum. VI. Washington, DC; 
U.S. National Committee of the World Energy Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

According to Senator McClure, Congress and the President 
are engaged in their own equivalent of war, the outcome of which 
will determine our Nation's energy policy for at least the next two 
years. The basic issue about which the debate rages is the President's 
decision to continue Federal price controls on crude oil and to add a 
so-called curde oil equalization tax. Senator McClure briefly summa- 
rizes the two key policy decisions that were made in 1975, then 
relates them to this conference to illustrate the directions of our 
national policy. The first decision related directly to oil imports. The 
Congress decided to extend and formalize the so-called entitlements 
program. It requires that Americans who refine American-produced 
crude oil must pay a subsidy to Americans who refine foreign- 
produced oil. Its stated purpose was to equalize the burdens of price 
control. The second decision was the so-called composite price 
structure. This was a means whereby the price controls imposed on 
American oil would be continued, using a formula that guaranteed 
that any percentage increase in new oil production would automati- 
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cally require a decrease in the ceiling price for all new oil. Critical 
decisions are being made outside the scope of the 1977—1978 
conference, particularly regarding nuclear power. Senator McClure 
says continued dependence on Middle East oil does not benefit us, 
the Arabs, or other allies, only the USSR. (MCW) 


46814 Energy policy and the marketplace. Ball, B.C. He ae 
Paper 4 of National Ener; ey Forum. VI. Washington, 
National Committee of the World Energy Cishoas: (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

The comments made by Mr. Ball apply to the broad issues of 
the current energy situation and to most, if not all, of the specific 
dimensions of energy supply. He specifically touched on the histori- 
cal energy situation; the new energy situation; and the gaps in energy 
supply and its analysis. In discussing conservation, he said the only 
prerequisites for energy to be used effectively, in relation to all other 
resources, is for resources to be priced properly and for the public to 
have adequate information. Almost at the other extreme from those 
who would conserve us out of the energy situation are those who 
hope that technology will return us to the pre-1973 situation. But 
technology cannot do that; prospective new energy sources such as 
oil shale, oil and gas from coal, and solar energy are more expensive 
than oil. For the first time in history, marginal costs of energy 
exceed average costs over the long term. A review of our present 
and postualted future energy resources is given. Mr. Beall says we 
have only two systems in place for dealing with the energy situation. 
One is supply, demand, oe economics; the other is pee The 
energy situation does raise a number of public i issues with which the 
marketplace is not equipped to deal. These public issues include: the 
redistribution of wosltle the effect of energy price on economic 
growth, the relationship between the energy sector and employment, 
balance of trade and balance of payments, the ey between 
energy price and inflation and national security. Mr. Ball feels we 
are moving in the right direction when we examine appropriate and 
complementary roles for the government and the market place. 
(MCW) 


46815 Effect of proposed National Energy Act on electric and gas 
utilities. Shannon, P.C. pp 6p, Paper 8 of National energy forum. VI. 
Washingt~n, DC; U.S. National Energy Commission of the World 
Energy Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

The area of foremost concern of the proposed NEA Virginia 
State Corporation Commission is the indefinite deferral of commer- 
cial reprocessing of spent nuclear fuel. He indicated that nuclear fuel 
costs will increase by 40 to 50% if permanent storage without 
reprocessing is required. It appears that other countries will move 
toward reprocessing and, if so, the U.S. will not only see increased 
possibility of nuclear proliferation, but will simultaneously lose influ- 
ence in the area of international safeguards policy. The Commission 
is also concerned about the cost of equipping new coal-burning 
facilities with the best available pollution control technology. In his 
remarks concerning rate structure, Mr. Shannon cites the mandate 
that electric and gas utilities phase out declining block rates, and he 
discusses the cost justificaton of these rates. To control the growth 
in peak electrical load, Virginia is examining time-of-usage pricing, 
residential energy storage, and load control. He commented on the 
proposed home insulation program contained in the Plan. (MCW) 


46816 Remarks on regulatory processes. Lassiter, J. PR Tp, Paper 


9 of National energy forum. VI. Washington, DC; U.S. National 
Energy Commission of the World Energy onference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Ms. Lassiter spoke as a personal representative of consumer 
interest on the regulatory aspects of energy. The average citizen has 
two main problems, she feels: he does not understand regulations nor 
the National Enery Policy. But the government is creating more 
access mechanisms by which John Doe can intervene in regulatory 
processes. Ms. Lassiter advocates this citizen input, but admonishes 
the regulators, who must still be judge and jury of what is best for 
the common good. In order to achieve balance through trade-offs, 
she feels that we might go through an overcorrective phase if we are 
not careful to correct what some might consider abuses of the past. 
Also, the consumer cannot have the necessary economic knowledge 
to know what important trade-offs regulators will have to make, and 
the economic and environmental consequences of these trade-offs. 
She then suggests two things to regulators, courage and candor. 
Consumers must realize that environmetal protection regulations 
cost them one-tenth to four-tenths of one percent in inflation annual- 
ly as computed by the consumer price index, and that the Council on 
Environmental Quality says the cost of clean air and water has been 
$40.6 billion since 1970, or 2.1% of the GNP. (MCW) 


46817 National Energy Policy and U.S. labor. Turner, J.C. pp 
15p, Paper 10 of National energy forum. VI. Washington, DC; U.S. 
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National Energy Commission of the World Energy Conference 
(1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Mr. Turner states that organized labor emphasizes the need 
for maximum use of domestic resources for short- and long-term 
solutions to U.S. energy supply requirements. The U.S. must, he 
feels, hasten development of known domestic energy sources that 
are backed by proven technologies and production capabilities, and 
promptly streamline government regulatory procedures to expedite 
this goal. An expanding economy to provide jobs must be provided, 
he says. If the money spent to buy 2 million barrels per day of 
imported oil were used to produce an equivalent amount of energy 
in the U.S., it would generate 500,000 to 800,000 new U.S. jobs. In 
emphasizing nuclear energy, Mr. Turner says it is ready to provide 
much of the energy this naion will need during the next 50 to 75 
years. He reviews important aspects of nuclear energy - safety, 
legislation, regulations, standards - concluding that if we did not 
have a large block of nuclear energy available to us for the coming 

decades, this country would now + a much more critical energy 
crisis than we are facing. (MCW) 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 45902, 46811, 46941 


COAL 


REFER ALSO TO CITATION(S) 45791, 45805, 45806, 45807, 
45821, 45841, 45883, 45886, 45890, 46089, 46764, 46769 


46818 U.S. industry views on impact of national energy policy on 
supply, demand, and economics of the country’s energy resource base: 
coal. Quenon, R.H. pp i Paper 2 of National Energy Forum. VI. 
Washington, DC; U. . National Committee of the World Energy 
Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

When the debate over a National Energy Plan began, there 
seemed to be an implicit assumption regarding coal, namely: there is 
plenty of coal, and we can always get it out when we need it; so a 
policy for coal developmet is not needed. But whether or not we can 
bring it out of the ground in timely fashion and whether or not it 
will be at a reasonable price will, in —_ part, depend on two other 
factors: new legislation other than NEP that might come out of 
Congress and how prudently the Administration implements the 
legislation that has already come. The major thrust of NEP as it 
affects coal, Nr. Quenon says, would be to force the conversion of 
major central rape stations and larger industrial energy users 
from oil or gas to coal. A secondary result, which would follow 
from the deregulation of natural gas prices, would be that gas prices 
would rise above most steam coal prices making coal economically 
competitive in some areas were — is now the dominant fuel. Mr. 
Quenon lists the following as an NEP for coal: the Surface Mining 
Control and Reclamation Act of 1977; the 1977 Clean Air Act 
Amendments; the Mine Safety and Health Act of 1977; the Black 
Lung Act Amendments of 1977; the Federal Coal Leasing Amend- 
ments of 1975; the National Environmental Policy Act; and the 
Federal Water Pollution Control Act Amendments of 1972. He then 
gives his views on its impact on supply, demand, and economics of 
coal. (MCW) 


PETROLEUM 


REFER ALSO TO CITATION(S) 45896, 45899, 45900, 45908, 
45913, 46814 


46819 Relations among producing and consuming governments 
and the oil companies. Snook, D.L. (Exxon Corp., New York, NY). 
pp 187-192 of Energy options and conservation. El Mallakh, R.; El 
Mallakh, D.H. (eds.). Boulder, CO; International Research Center 
for Energy and Economic Development (1978). 

From 4. international conference energy options and conser- 
vation; Boulder, CO, USA (17 Oct 1977). 

Energy options for the consuming countries, for the most 
part, involve oil and gas, at least in the time perspective of a decade 
or so. Nevertheless, coal is obviously another option, at least in the 
U.S., and other sources such as nuclear and solar energy are options 
at least in terms of planning and rhetoric. Access to the needed oil 
and gas imports is generally available in the quantity needed to 
supplement varing amounts of domestic energy. Options for most of 
the producers are limited largely to the production and sale of oil. 
Gas will be emerging as an important energy source in some 
producer countries and nuclear power is an option at least for such 
producers as Iran. Likewise, solar energy seems to cause interest in 
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such countries as Saudi Arabia. In considering relations between the 
producer and the consumer, the first obvious thing is that these 
relations have gone through major changes. Both sides have come to 
recognize a greater degree of interdependence and perhaps a greater 
readiness to work together to their mutual benefit, the author says. 
The energy objectives of producing and consuming governments are 
examined and a look at the objectives that are held in common 
emphasize conservation. The role of the international oil companies 
and the objectives they pursue are also examined. The author 
concludes that governments should facilitate and companies should 
respond to the job of finding and developing in an efficient manner 
those added trillions of quads of energy that experts have said are yet 
to be discovered and recovered. (MCW) 


NATURAL GAS 
REFER ALSO TO CITATION(S) 45926 


46820 Into the future with gas. Proctor, H.A. pp 9p, Paper 3 of 
National Energy Forum. VI. Washington, DC; U.S. National Com- 
mittee of the World Energy Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Mr. Proctor said that the A.G.A. felt the Senate’s March 7th 
gas-pricing compromise was thoroughly reasonble way to resolve 
the long-standing pricing controversy and permit the gas industry to 
make its optimum contribution to U.S. energy supply. The Senate 
proposal contained phased deregulation within a definite period and 
provided immediate deregulation for higher-cost natural gas re- 
sources (especially the more than one-third of the remaining Lower- 
48 resources estimated to be at depths in excess of 15,000 feet). It 
authorized new gas prices considerable higher than either FPC 
Opinion 770-A or the $1.75 per thousand cubic feet of additional 
production between 1978 and 1985. Mr. Proctor reported the status 
of the gas industry's resource base is excellent. All recent estimates 
of potentially recoverable, conventional natural gas in the U.S. are in 
the range of from 700 to 1200 Tcf - enough conventional gas supply 
to last 35 to 60 years at the current U.S. annual rate of usage. The 
evidence clearly suggests that in a deregulated free market, Lower- 
48 natural gas production could continue to provide substantial 
quantities of domestic energy at levels approximating current pro- 
duction, through 1990. The author gives details about the three most 
significant supplemental sources of natural gas: LNG, coal gasifica- 
tion; and gas from the North Slope. (MCW) 


OIL SHALES AND TAR SANDS 
REFER ALSO TO CITATION(S) 45939 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 46029, 46032 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 46125, 46135, 46809, 46810 


46821 (EPRI-NP—1064) Analysis of utility industry data sys- 
tems. Final report. Siskin, E.J.; Hotchkiss, W.T.; Miles, R.; Chin, 
J.P.; Kistner, J. (Stone and Webster Engineering Corp., Boston, MA 
(USA)). Apr 1979. 277p. Dep. NTIS, PC A13/MF AO1. 

This project examined the usefulness of the three most promi- 
nent availability and reliability related data systems currently being 
supported by the electric power industry. They are the Equipment 
Availability Data System (Edison Electric Institute), Operating 
Units Status Reports - Gray Books (U.S. Nuclear Regulatory Com- 
mission), and the Nuclear Plant Reliability Data System - NPRDS 
(American National Standards Institute). The aim of this study was 
to test the completeness, accuracy, and utility of these data reporting 
systems by attempting to apply the data to power plant reliability 
and availability analysis. The study showed that the data systems can 
be used now to provide summary statistics on generating unit 
performance such as availability, capacity factor, and energy genera- 
tion. The systems can also identify, but only in general terms, the 
cause and the extent of generating unit outages. Further detailed 
information on such things as component failure rates and repair 
times are not provided except in the case of some nuclear safety class 
components, and this to a limited degree. The limitations of the data 
systems derive principally from their design and from imcomplete or 
inaccurate reporting of data. The results of some of the computations 
which can be made with existing data are provided together with 
cautions concerning their interpretation. This study also indicates 
limitations and deficiencies in each of these systems. The basis for 
judging limitations and deficiencies was not necessarily what the 
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data systems were designed to do, but on their ability to supply data 
necessary to perform basic reliability and availability analyses appli- 
cable to power plants and their equipment. Recommendations are 
offered concerning actions necessary to enhance exiting systems and 
actions that should be considered in the development of any new 
data reporting system. 


46822 (PB—286338) Electricity pricing policies Ohio. 
Volume I. Czamanski, D.Z.; Henderson, J.S.; Kelly, K.A.; aa 
D.D. (Ohio State Univ., Columbus (USA)). Oct 1977. 148p. 

Recent interest in the structure of electric rates is the result of 
increasing electric bills for consumers and growing production costs 
for the electric companies. Economic efficiency implies that electric- 
ity prices should be based on marginal cost; that is, the cost of 
providing an additional unit of electricity. It also implies that the 
current declining block rate structure be abandoned in favor of a flat 
rate and a customer charge. With a flat rate, for each kilowatt-hour 
(kWh) a customer pays a single price equal to the marginal cost of 
serving him. With a customer charge, each customer pays a fixed 
monthly fee based on the cost of serving him, regardless of his 
electricity use. 


46823 (PB—288758) Electric energy options hold great promise 
for the Tennessee Valley Authority. Report to the Congress. (General 
Accounting Office, Washington, DC (USA). Energy and Minerals 
Div.). 29 Nov 1978. 148p. NTIS PC A07/MF AO1. 

This report considers the Tennessee Valley Authority's 
(TVA’'s) energy-related issues in the context of its traditional role as 
an energy leader and supplier of electricity. They are assessed in 
terms of national policies related to energy conservation, demand 
management, expanded use of coal, growth of nuclear power, in- 
creased use of renewable resources, and maintenance of environmen- 
tal quality. The report also discusses options TVA can pursue by 
undertaking various programs to illustrate their advantages and 
disadvantages. 


46824 Proposed National Energy Act and FERC regulation of 
the electric power industry. Lindsay, W.W. pp 13p, Paper 7 of 
National energy forum. VI. Washington, DC; U.S. National Energy 
Commission of the World Energy Conference (1978). 

From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Mr. Lindsay names a series of objectives of the proposed 
NEA: to improve and streamline the regulatory process of the 
FERC for the purpose of eliminating the large backlog of cases; to 
assure that automatic cost adjustment clauses, particularity fuel 
clauses, are not abused and that they do not weaken incentives to 
minimize costs on the part of the electric utility; to assure that 
opportunities for improved efficiency and reliability through inter- 
system coordination and power pooling are realized; to provide 
adequate authority to the FERC to —- involuntary interconnec- 
tions and wheeling services where these would be in the public 
interest; to improve electric service reliability by means of further 
research into the cost-effectiveness of various means of providing 
reliable electric service, review of existing reliability standards, and 
study of specific electric reliability questions; to assure continuity of 
service to wholesale customers of electric utilities subject to the 
Commission's jurisdiction; to assure owners of co-generation and 
small power-production facilities a market for their surplus power 
and energy reduce regulatory constraints on owners; to increase 
disclosure requirements relating to interlocking directorates involv- 
ing officers or directors of electric utilities; and to provide assistance 
for the representation of the consumer interest before the FERC. He 
discussed the first five objectives. (MCW) 


ELECTRIC POWER GENERATION 


REFER ALSO TO CITATION(S) 45841, 46048, 46761, 46763, 
46765, 46797 


46825 (DOE/TIC— 10378) Study of benefits of improved power- 
plant reliability and productivity. Phase 1 report. Factors considered 
in planning generation. (General Electric Co., Washington, DC 
(USA). Center for Energy Systems). 1 Sep 1977. 248p. Dep. NTIS, 
PC Al11/MF AOl. 

The current state-of-the art utility generation ay noting 


what factors are currently considered and the role played by power- 
plant productivity, what methodologies are used by planners, and 
how the planning results from these methodologies are implemented. 
In this context, a preliminary determination was made of how 
increased powerplant productivity might help to achieve national 
energy goals of reducing consumption of oil and natural gas, mitigat- 
ing rising electricity costs to the consumer, and reducing the amount 
of new electric generating capacity required and the capital invest- 
ment associated with it. It was found that electric utility generation 
planning requires a very sophisticated set of engineering evaluations 
of the need for additional capacity based on a combined load and 
generation reliability analysis, and a production and investment cost 
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simulation. These models allow an accurate evaluation of the bene- 
fits of improved powerplant reliability and availability in terms of 
oil/gas savings, electricity cost savings, and possible future capacity 
savings. 


46826 (EPRI-EA—970) Integrated analysis of load shapes and 
energy storage. Final report. Balson, W.E.; Barrager, S.M. (Decision 
Focus, Inc., Palo Alto, CA (USA)). Mar 1979. 106p. Dep. NTIS, PC 
A06/MF AOl1. 

An analysis of the technical, social, and economic factors that 
might have an impact on the commercial success of energy storage 
devices is presented. An integrated framework was developed previ- 
ously to analyze daily storage technologies; specifically, advanced 
batteries and heat- and cold-storage devices. Four factors that affect 
decisions about energy storage research and development were 
addressed: electric demand growth, load shape, storage application, 
and electricity generation costs. Structural models were developed 
that describe these factors. Their consistent integration was the goal 
of the modeling process, rather than an in-depth analysis of any one 
factor. Current sytem load shapes were broken down into ten end- 
use components. Then future energy use estimates were used to 
create future end-use load shapes, and the total (system) load shape 
was reassembled by summing over all end uses. Using available data, 
several insights emerged from the load shape submodel. For exam- 
ple, understanding the growth in electric space heating and air 
conditioning is crucial to predicting system load duration curves and 
seasonal demands. Preliminary analysis of the value of an energy 
storage device with a daily charge-discharge cycle led to several 
tentative conclusions: optimal storage capbility is 3 to 8 kWh of 
energy storage per kilowatt of discharge capacity; the potential 
value of daily storage is independent of summer or winter peaking; 
and the reduction in generation costs is roughly the same for 
electricity storage used year round or for heat storage used only 
during cold months on a winter-peaking system. 


46827 (LA—7773-MS) Technical documentation of the electric 
utility policy and planning analysis model. Ford, A.; Yabroff, 1.W. 
(Los Alamos Scientific Lab., NM (USA)). Jun 1979. Contract W- 
7405-ENG-36. 81p. Dep. NTIS, PC AOS/MF AOl1. 

This report provides the technical documentation of a dynam- 
ic simulation model of the US electric utility industry. The model is 
designed to simulate the behavior of a hypothetical investor-owned 
electric utility during the time interval from 1978 to 2010. The basic 
operations of the model (capacity, expansion, financing, production, 
price regulation, and demand growth) are described individually, 
and the important feedback loops linking the sectors together are 
also described. In describing the behavior of the model, attention is 
given to the model's performance when electricity demand does not 
grow as expected. In this way, the model can be used to show the 
effects of over- or under-investment in coal-fired, base-load capacity. 
Special attention is also given to the construction of small coal 
plants, which tend to reduce the adverse effects of over-investment 
because of their shorter construction interval. 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 45892, 46778 


46828 National power grid: some considerations. Falcone, C.A. 
(Dept. of Energy, Washington, DC). Public Util. Fortn.; 103: No. 8, 
27-31(12 Apr 1979). 

This article describes aspects of a study currently in progress 
at the Department of Energy regarding the feasibility, necessity, and 
desirability of further integration and interconnection of the nation’s 
bulk electric power supply systems. The author tells what the study 
attempts to do and what it does not attempt, and some of its 
preliminary findings. In additions, he provides some views of his 
own regarding issues that are inseparable from the basic issues 
concernig a national power grid, although transcending them in a 
sense. Those views do not necessarily solkeet positions of the DOE 


or its Economic Regulatory Administration which is directly respon- 
sible for conduct of the current DOE study. 


CONSUMPTION AND UTILIZATION 
REFER ALSO TO CITATION(S) 46800, 46884, 46892, 46908 


46829 (COO—4628-4) New hybrid 1971 energy intensities. Final 
report, Part 1. Penner, P.S.; Herendeen, R.A.; Milke, T. (Illinois 
Univ., Urbana (USA). Center for Advanced Computation). Dec 
1978. Contract EM-78-S-02-4628. 9p. Dep. NTIS, PC A02/MF AO1. 

The Energy Research Group at the University of Illinois has 
computed a set of 1971 hybrid energy intensities from 1971 direct 
energy-use data and 1967 economic input/output information from 
the Bureau of Economic Analysis (BEA). Energy intensities repre- 
sent the total energy used through the economy to produce one unit 
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of output from each of the 90 sectors defined by BEA as spanning 
the U.S. economy in 1967. The program creating the intensities 
marks one of the few applications of the comprehensive National 
Energy Accounts data base. This data base contains, among other 
items, data on the consumption of over 100 fuel types by 154 
consuming sectors in the U.S. economy. The energy-intensity pro- 
gram automatically aggregates the number of consuming sectors to 
90 and the number of fuel types to 5: coal, crude oil and gas 
extraction (called crude), refined petroleum, electricity, and utility 
gas. 


46830 (COO—4628-5) Direct energy transactions matrix for 
1971. Final report, Part 2. Penner, P.S. (Illinois Univ., Urbana 
(USA). Center for Advanced Computation). Dec 1978. Contract 
EM-78-S-02-4628. 76p. Dep. NTIS, PC A05/MF AO1. 

A matrix is produced showing the direct purchase of all 
energy (in Btus) by each of 90 consuming sectors covering the U.S. 
economy for the year 1971. Energy purchases are divided into five 
major types: coal, crude oil, refined petroleum, utility gas, and 
electricity. This 5 x 90 matrix is produced from data in the National 
Energy Accounts and is essentially consistent with Input-Output 
Sector definitions from the Bureau of Economic Analysis, U.S. 
Department of Commerce. 


46831 (UCID—18198) U.S. energy flow in 1978. Ramsey, W.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 11 
Jun 1979. Contract W-7405-ENG-48. 8p. Dep. NTIS, PC A02/MF 
AOl. 

An energy flow diagram for the US for 1978 is presented. 
Some significant differences between 1977 and 1978 are: total energy 
use increased 1.8%; oil imports decreased to 17.4 quads, more than 
7% below 1977; coal and natural gas remained about constant; the 
industrial sector remains unique in that its energy use decreased 
somewhat due to conservation efforts; delivered nuclear power 
increased by 8%, supplying one-eighth of all electricity; and a trend 
toward electrification continued with distributed electrical energy 
increasing by 3.9%. (MCW) 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 46941 


46832 (NP—23498) Program for energy research and technolo- 
giess, 1977—1980. Annual report on new sources of energy, 1977. 
(SEE CODE- 9201641 Kernforschungsanlage Juelich G.m.b.H. 
(Germany, F.R.). Projektleitung Energieforschung (PLE)). 1977. 
31lp. Dep. NTIS (US Sales Only), PC A14/MF AOl1. 

The complete annual report for 1977 gives information on 
supported projects in the Program for Energy Research and Tech- 
nologies, 1977—1980 of the Federal Government excluding projects 
relating to nuclear energy and fusion research; it is broken down into 
three subprograms: (1) efficient use of energy in application and in 
secondary energy; (2) coal and other fossil sources of primary 
energy; (3) new sources of energy. This document presents only 
subprogram (3), new sources of energy, as excerpted from the 
overall annual report, namely: development of new energy sources 
(solar energy, wind energy, geothermal energy) through ascertaining 
energy availability and its regional distribution; development of 
technologies for use and conversion; and demonstration of technical 
and economic feasibility. Ninety-four projects are described, includ- 
ing objectives, funding, and status. Additional information on the 
projects is included in appendix. (MCW) 


46833 (SERI/TP—S51-256) International development assistance 
for renewable technologies: current programs and institutional require- 
ments, Ashworth, J.H.; Meunier, R.E. (Solar Energy Research Inst., 
Golden, CO (USA)). May 1979. Contract EG-77-C-01-4042. 7p. 
(CONF-790541—15). Dep. NTIS, PC A02/MF AO1. 

From International Solar Energy Society meeting; Atlanta, 
GA, USA (28 May 1979). 

Within the last several years, foreign-assistance donor agen- 
cies have begun to provide significant aid for the search for renew- 
able energy sources for developing nations. This paper reports 
preliminary results from a survey of development—assistance pro- 
Jects in renewable energy sources, indicating which areas are exten- 
sions of traditional assistance areas and which are new areas of 
involvement. The last two portions of the paper indicate certain 
shortcomings in the current effort, and linkages that must be empha- 
sized in order to incease the effectiveness of the range of donor 
activities. 


46834 Alternative energy sources. Hitch, C.J. (Resources for the 
Future, Washington, DC). pp llp, Paper 7 of National energy 
forum. VI. Washington, DC; U.S. National Energy Commission of 
the Worid Energy Conference (1978). 
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From Conference on national energy forum; Washington, 
DC, USA (17 May 1978). 

Mr. Hitch first states that alternative energy sources in this 
paper mean alternatives to fossil fuels and nuclear fission. Almost all 
projections to the year 2000 show continued reliance on fossil fuels, 
with some reliance on nuclear. It is entirely possible that the fossil/ 
nuclear dominance will continue through 2025, or even longer. We 
have enormous deposits of coal, and fission could contribute substan- 
tially to our power needs for centuries. Mr. Hitch then discusses 
why the interest in exotic alternatives. First, some of the alternatives 
may turn out to be competitive in the market with fossil and fission, 
cheaper, especially when environmental costs are included. Second, 
we may well need some insurance: those fossil/nuclear strategies 
could go wrong. Third, there may be some alternatives that are 
worthy of research and development support because there is a 
possibility of a scientific or technological breakthrough that would 
make them winners. The author participated in a study requested by 
ERDA, later to become the DOE Solar Working Group. The solar 
program broadly defined to include wind, biomass, ocean thermal, 
and diret solar, was to develop a mehod for evaluating the worth of 
R and D on the various solar technologies and to evaluate them. The 
program is described briefly. (MCW) 


SOLAR 


REFER ALSO TO CITATION(S) 46053, 46060, 46062, 46063, 
46064, 46071, 46089, 46095, 46117, 46118, 46125, 46127, 46133, 
46217, 46220, 46221, 46784, 46785 


46835 (DOE/CS—0078) Export potential for photovoltaic sys- 
tems, (Battelle Pacific Northwest Labs., Richland, WA (USA)). Apr 
1979. Contract EY-76-C-06-1830. 207p. Dep. NTIS, PC A10/MF 
AOl. 

The purpose of this study is to provide a preliminary assess- 
ment of the export potential of U.S. photovoltaic products and 
systems. The need for such a study was identified by Congress in the 
Department of Energy Act of 1978--Civilian Applications. (Public 
Law 95-238, Section 208. The study deals with the following issues 
regarding the potential export of photovoltaic products. (1) What is 
the nature of the technology. (2) What are the characteristics of the 
market. (3) How large is the potential market. (4) How large a share 
of the market can the U.S. expect based upon past performance. (5) 
What is the U.S. position relative to the potential foreign competi- 
tion. (6) What determines potential success in exporting. (7) What 
policy issues will influence market size and market share. The 
approach to market assessment in this study uses growth trends for a 
selected number of applications presently in use, combined with a 
diffusion or growth model based upon historical examples of techno- 
logical innovations. The findings from this method predict that the 
international market for photovoltaic power systems will grow from 
the present one-half megaWatt of annual production to an annual 
demand of 100 to 1400 megaWatts by the year 2000. This quantita- 
tive assessment is intended to be conservative; it therefore assumes 
only incremental technological improvements and that cost reduc- 
tions do not accelerate faster than DOE price goals. It does not 
include any assumed effects of specific government policies to in- 
crease the size of the market or U.S. market share. (WHK) 


46836 (SERI/TR—S51-159) Implementation of state solar incen- 
tives: a preliminary assessment. Ashworth, J.; Green, B.; Pollock, P.; 
Odland, R.; Saltonstall, R.; Perelman, L.J. (Solar Energy Research 
Inst., Golden, CO (USA)). Jan 1979. Contract EG-77-C-01-4042. 
228p. Dep. NTIS, PC Al1/MF AO1. 

This paper reports the findings of a six-month pilot project 
designed to gather, analyze, and disseminate information on the 
operation of state incentives for solar energy. The primary purpose 
of this report is to provide timely and practical information on the 
lessons learned from and the problems encountered to date in state 
incentive programs for solar energy diffusion, adoption, and com- 
mercialization. The secondary intent of this SERI program is to 
identify those research areas within the broad spectrum of imple- 
mentation experience which require more-extensive future examina- 
tion to improve the effectiveness of state solar energy incentive 
programs. The focus of this study is the implementation of official 
state solar energy incentives programs. Questions of incentive design 
and program effectiveness are addressed in certain portions of the 
text, but the bulk of the research effort is directed toward examining 
how laws and legislative mandates have been transformed into rules, 
regulations, eligibility criteria, standards, comprehensive land-use 
plans, grants, tax deductions, and demonstration projects. Most of 
the programs discussed will be official governmental actions, al- 
though the roles of private groups, advisory councils, and universi- 
ties are addressed. Programs were examined in Arizona, California, 
Florida, Maine, Massachusetts, Minnesota, Montana, New Mexico, 
and Oregon. (MCW) 


46837 (SERI/TR—S51-163) Implementation of state solar incen- 
tives: land-use planning to ensure solar access. Pollock, P. (Solar 
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Energy Research Inst., Golden, CO (USA)). Mar 1979. Contract 
EG-77-C-01-4042. 43p. Dep. NTIS, PC A03/MF AO1. 

State incentives in land-use planning to ensure solar access are 
examined to determine issues in program design and implementation. 
Available incentives are reviewed to indicate their structure and 
purpose. These incentives include broad legislative grants of solar 
rights, application of nuisance law to solar-collector shading, remov- 
al of restrictive covenants or establishment of covenants to protect 
solar access, provision for privately-negotiated solar easements, and 
land-use planning and regulation to include passive solar design and 
provision for active solar collection in land-use development. State 
initiatives in the period 1973 to 1978 are cataloged. Case studies in 
four states (Oregon, California, New Mexico, and Minnesota) are 
reported. Oregon is currently engaged in a statewide, mandated 
local comprehensive planning process which includes consideration 
of energy conservation and renewable energy sources. California has 
recently adopted two solar access related bills which address private 
solar easements, subdivision design, restrictive covenants, and shad- 
ing by vegetation. New Mexico has established a broad legislative 
grant of solar rights based on water rights law. And Minnesota has 
authorized the inclusion of solar energy as a factor in local land use 
planning and established a private easement procedure. 


46838 (SERI/TR—S51-194) Application of diffusion research to 
solar energy policy issues. Roessner, J.D.; Posner, D.; Shoemaker, F.; 
Shama, A. (Solar Energy Research Inst., Golden, CO (USA)). Mar 
1979. Contract EG-77-C-01-4042. 34p. Dep. NTIS, PC A03/MF 
AOl. 

This paper examines two types of information requirements 
that appear to be basic to DOE solar-energy-policy decisions: (1) 
how can the future market success of solar energy technologies be 
estimated, and (2) what factors influence the adoption of solar 
energy technologies, and what specific programs could promote 
solar energy adoption most effectively? This paper assesses the 
ability of a body of research, referred to here as diffusion research, 
to supply information that could partially satisfy these requirements. 
This assessment proceeds, first, by defining in greater detail a series 
of policy issues that face DOE. These are divided into cost reduction 
and performance improvement issues which include issues confront- 
ing the technology development component of the solar energy 
program, and barriers and incentives issues which are most relevant 
to problems of solar energy application. Second, these issues are 
translated into a series of questions that the diffusion approach can 
help resolve. Third, various elements within diffusion research are 
assessed in terms of their abilities to answer policy questions. Finally, 
the strengths and limitations of current knowledge about the diffu- 
sion of innovations are summarized, the applicability of both existing 
knowledge and the diffusion approach to the identified solar-energy- 
policy issues are discussed, and ways are suggested in which diffu- 
sion approaches can be modified and existing knowledge employed 
to meet short- and long-term goals of DOE. The inquiry covers the 
field of classical diffusion research, market research and consumer 
behavior, communication research, and solar-energy market-penetra- 
tion modeling. 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 46246, 46303, 46306, 46317, 46784 


46839 (TID—28840(Draft)) Commercialization strategy report 
for hydrothermal electric and direct heat application. Black, R.A.; 
Dionne, J.V.; Falick, L.; Harvey, E.B. (Department of Energy, 
Washington, DC (USA)). [nd]. 100p. Dep. NTIS, PC A05/MF AO]. 

Hydrothermal geothermal resources are reservoirs at moder- 
ate depths (generally 2000 to 7000 feet) containing steam and/or hot 
water under pressure at temperatures up to about 350°C. The use of 
vapor-dominated hydrothermal resources for production of electric 
power is a proven technology. Approximately one-third of the 
current world installed electric capacity of 1400 MW is produced 
from liquid-dominated resources; the balance is produced from the 
more-easily-exploited vapor-dominated reservoirs. The ability to 
handle high-temperature, low-to-moderate-salinity geofluids and 
convert the heat to usable power using existing technology has been 
demonstrated, but the use of high-temperature, high-salinity brines 
and moderate-temperature resources will require advanced and un- 
proven energy-conversion systems for economic operation. Al- 
though the technical feasibility of using geothermal energy for direct 
thermal applications has been shown worldwide, use by the private 
sector within the US has been small. Commercial use in the US to 
date has been principally restricted to residences, small commercial 
buildings, and milk pasteurization in Oregon, a small district-heating 
system in Idaho, and scattered agribusiness, swimming pool heating, 
and other miscellaneous applications in the western US. Technical 
risks and environmental acceptability are discussed along with tech- 
nical, market/economic, environmental, and institutional readiness 
and benefit analysis. A commercialization plan for hydrothermal 
electric and direct heat appli-ations is presented. (MCW) 
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REFER ALSO TO CITATION(S) 46038, 46045, 46089, 46338, 
46339, 47866 


46840 (TID—28852(Draft)) Water "De Lew, 5. strategy report 

for energy from urban wastes. Walter. S.; Rines, C. 

gry of Energy, Washington, Be ( WusAy’ [nd]. 49p. Dep. 
S, PC A03/MF AO. 

According to Federal estimates, 200 million tons of urban 
solid wastes and 14 million tons of sewage solids (dry basis) will be 
discarded annually in the US by 1985. The combustible portion of 
these wastes represent a total available Btu content of 2.0 quads. The 
inorganic components in solid waste represent an additional quad if 
recovered and used to replace virgin ores. About 65% of the above 
potential of 3.0 quads is considered available for use in emerging 
waste-to-energy technologies today. Currently, less than 1% of the 
nation’s total waste stream is processed into energy or energy- 
intensive materials. Three broad technologies are potentially availa- 
ble to recover energy and energy-intensive materials from urban 
wastes: mechanical, thermal, and biological. Worldwide experience 
indicates that commercialization is feasible although there are a 
number of technical, economic, and institutional barriers that cur- 
rently limit the use of wastes. From a technical standpoint the daily 
variability of urban waste makes control and optimization of any 
process difficult. Further develo; —— and optimization of equip- 
ment is necessary to improve efficiency and reduce capital costs 
although there are no foreseen technological barriers and basic 
breakthroughs are not needed. Technical, market/economic, envi- 
ronmental, and institutional readiness and benefits analysis are dis- 
cussed. The commercialization strategy is summarized. (MCW) 


ENERGY CONVERSION 


MHD GENERATORS 


46841 (ANL—77-21, pp 289-309) First 20 years of MHD devel- 
opment. Kantrowitz, A. (Avco Everett Research Laboratory, Inc., 
Everett, MA). 1977. 

From Conference on high temperature sciences related to 
on coal fired MHD systems; Argonne, IL, USA (4 Apr 


DESIGN AND DEVELOPMENT 


46842 (DOE/NASA/2674—79/5) Performance optimization of 

an MHD generator with physical constraints. Pian, C.C.P.; Seikel, 
c. R.; Smith, J.M. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center) 197 1979. Contract EF- 
— llp. (NASA-TM—79172). Dep. NTIS PC A02/MF 
AOl. 


A technique has been described which optimizes the power 
out of a Faraday MHD generator operating under a prescribed set of 
electrical and magnetic constraints. The method does not rely on 
complicated numerical optimization techniques. Instead the magnetic 
field and the electrical loading are adjusted at each streamwise 
location such that the resultant generator design operates at the most 
limiting of the cited stress levels. The simplicity of the procedure 
makes it ideal for optimizing generator designs for system analysis 
studies of power plants. ¢ resultant locally optimum channel 
designs are, however, not necessarily the global optimum designs. 
The results of generator performance calculations are presented for 
an approximately 2000 MW/sub e/ size plant. The differences be- 
tween the maximum power generator design and the optimal design 
which maximizes net MHD power are described. The sensitivity of 
the generator performance to the various operational parameters is 
also presented. 


46843 (FE—2524-8, pp 155-161) Water quality/biological sur- 
veillance program for CD support . Portch, R.; Cornish, J. 1978. 

In MHD power generation: research, development and engi- 
neering. Quarterly progress report, January—March 1978. 

The water quality/biological surveillance program pro- 
gressed with the prescribed water quality sampling and analytical 
schedule. Sampling sites for biological monitoring have been identi- 
fied tentatively, and site acquiaition procedures have been initiated. 
a oe reduction will proceed as soon as computer support is pro- 
vided. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 46349 
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46844 (FE—1760-29) Development program for MHD direct 
coal-fired power generation test facility. Quarterly technical progress 
report, April—June 1977. Dicks, J.B. Jr.; Markant, H.P.; Beaton, 
M.S. (Tennessee Univ., Tullahoma (USA). Space Inst.). 15 Jul 1977. 
Contract EX-76-C-01-1760. 52p. Dep. NTIS, PC A04/MF AOI. 

Tests conducted in the existing MHD facility were concen- 
trated in areas critical to the design of components for the new 
intermediate-size, direct coal-fired HD test facility. Tests in the 
area of sla hme separation and seed recovery were begun for the 
purpose of evaluating a seed condensing unit for potassium sulfate 
recovery and a commerical bagfilter as a second stage collection 
device. Generator and applied-field tests were conducted to evaluate 
the performance of roe date insulator materials and a series of tests 
were begun to evaluate combustor performance for a newly de- 
signed water-cooled injector and various coal dispersers. Further 
construction bid packages were defined to facilitate the completion 
of the new MHD facility. 


46845 Experimental investigation on a direct coal-fired MHD 
generator. Wu, Y.C.L.; Dicks, J.B.; Muehlhauser, J.W.; Scott, M.H.; 
Kroeger, G.; My, T. (Univ. of Tennessee Space Inst., Tullahoma). 
pp IV.6.1-IV.6.7 of Engineering aspects of magnetohydrodynamics. 
Zauderer, B. (ed.). University, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, fisa (24 Pe 1976). 

A number of experiments of the UTSI direct coal-fired 60° 
diagonal conducting wall (DCW) generator are described. Results 
presented include a study of the behavior of individual electrodes, 
the effect of cermet coating on the electrode, the overall perform- 
ance of the generator when operating in the multiple load mode and 
a current distribution study. The aim of these experiments is to gain 
further understanding of the direct coal-fired DCW generators so 
that improved performance can be made 


MATERIALS, COMPONENTS, AND AUXILIARIES 


46846 (ANL-K—76-3390-1) MHD diffuser model test program. 
Idzorek, J.J. (FluiDyne Engineering Corp., Minneapolis, MN 
(USA)). Jul 1976. Contract W-31-109-ENG-38. 89p. Dep. NTIS, PC 
A05/MF AOl1. 

Experimental results of the aerodynamic performance of 
seven candidate diffusers are presented to assist in determining their 
suitability for joining an MHD channel to a steam generator at 
minimum spacing. The three dimensional diffusers varied in area 
ratio from 2 to 58 and wall half angle from 2 to 5 degrees. The 
program consisted of five phases: (1) tailoring a diffuser inlet nozzle 
to a 15 percent blockage; (2) comparison of isolated diffusers at 
enthalpy ratios 0.5 to 1.0 with respect to separation characteristics 
and pressure recovery coefficients; (3) recording the optimum diffus- 
er exit flow distribution; (4) recording the internal flow distribution 
within the steam generator when attached to the diffuser; and (5) 
observing isolated diffuser exhaust dynamic characteristics. The 2 
and 2-1/3 degree half angle rectangular diffusers showed recovery 
coefficients equal to 0.48 with no evidence of flow separation or 
instability. Diffusion at angles greater than these produced flow 
instabilities and with angles greater than 3 degrees random flow 
separation and reattachment. 


46847 (CONF-780952—24) Observation of voltage fluctuations 
in a superconducting magnet during MHD power generation. Smith, 
R.P.; Niemann, R.C.; Kraimer, M.R.; Zinneman, T.E. (Argonne 
National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 5p. 
Dep. NTIS, MF A0l. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Portions of document are illegible. 

Fluctuating voltage signals on the potential taps of the ANL 
5.0 T MHD Superconducting Dipole Magnet have been observed 
during MHD power generation at the U-25B Facility at the High 
Temperature Institute (IVTAN) Moscow, USSR. Various other 
thermodynamic and electrical parameters of the U-25B flow train 
have been recorded, and statistical analysis concerning correlations 
between the phenomena with a view of discerning causal interdepen- 
dence is in progress. Voltage fluctuations observed at the magnet 
terminals are analyzed with special emphasis on magnet stability. 


46848 (CONF-7805142—1) Tests and studies of USSR materials 
at the US coal burning MHD facility UTSI-2. Telegin, G.P.; Roma- 
nov, A.I.; Rekov, A.I.; Spiridonov, E.G.; Barodina, T.1.; Vysotsky, 
D.A. (Department of Energy, Washington, DC (USA). Div. of 
Magnetohydrodynamics; AN SSSR, Moscow. Inst. Vysokikh Tem- 
peratur). Oct 1978. 40p. Dep. NTIS, PC A03/MF AOl. 

From US-USSR cooperative program in MHD power gen- 
eration; Gaithersburg, MD, USA (24 May 1978). 

In accordance with the overall program of the US—USSR 
cooperation in the field of MHD power generation tests of Soviet 
electrode materials were conducted at the coal burning MHD facili- 
ty UTSI-2 of the University of Tennessee Space Institute. The main 
purposes of the tests are evaluation of electrode materials behavior in 
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the channel of the MHD generator operating with combustion 
products of coal containing ionizing alkali seed, study of thermal and 
physical stability of materials in the —— of corrosive slag, study 
of electrophysical characteristics of electrode materials when they 
are subjected to the passage of current through the plasma-slag- 
electrode system. Tests were conducted on electrodes made of 
silicon carbide doped with titanium and LaCrO;—Cr cermet. Re- 
sults are reported on the phase and chemical composition and 
structure of these two materials, their thermophysical and electro- 
physical properties, and the electrode fabrication methods. The 
MHD facility UTSI-2, where the tests were conducted is one of few 
utilizing actual coal as the fuel. A description of this facility is given, 
and its main operating parameters and the methods used to conduct 
electrode tests with and without an applied current are described. 


46849 (FE—1760-33) Evaluation of alternative seed regeneration 
processes applicable to a coal-fired MHD power plant. Topical report. 
Matty, R.E.; Strom, S.S.; Materi, G.E. (Tennessee Univ., Tullahoma 
(USA). Space Inst.). 4 Jan 1979. Contract EX-76-C-01-1760. 45p. 
Dep. NTIS, PC A03/MF AOl1. 

The coal fired magnetohydrodynamics (MHD) process has 
the potential for producing electric power with thermal efficiencies 
of 50 to 60 percent as compared with 40 percent or less in conven- 
tional plants. In addition, the K2CO; added as seed will react with 
SO. formed from the sulfur in the coal eliminating the need for 
expensive sulfur removal systems. The high cost of seed makes it 
necessary to recover the seed. Following recovery of K2SQ, a 
process which regenerates K2COs3 and produces a sulfur product 
that can be disposed of is required. An evaluation of seven potential 
processes is presented. The processes are: 1) the Engel-Precht Proc- 
ess, 2) the Double Alkali Process, 3) the Formate Process, 4) the 
PERC Process, 5) the Aqueous Carbonate Process, 6) the Tomlin- 
son-Tampella Process, and 7) the Direct Reduction Process. Each of 
the seven processes is described in detail. Also, the comparative 
economics of four of the processes is given. (WHK) 


46850 (MIT—2295-1) Superconducting magnetohydrodynamic 
magnet development program, Phase I. Quarterly technical progress 
report No. 6, October 1—December 31, 1977. Williams, J.E.C. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Francis Bitter National 
Magnet Lab.). Feb 1978. Contract EX-77-A-01-2295. 43p. Dep. 
NTIS, PC A03/MF AOl. 

The status of composite conductor stability studies, the design 
of the base-load magnet structure, the status of the component test 
facility, research and development on forced-flow cooled supercon- 
ductors, and external contracts are reported. (WHK) 


46851 (PNL—2738) Evaluation of candidate 
magnetohydrodynamic materials for the U-02 Phase III test. Mar- 
chant, D.D.; Bates, J.L. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Jun 1978. Contract EY-76-C-06-1830. 128p. Dep. 
NTIS, PC A07/MF AO1. 

As part of a cooperative U.S.—U.S.S.R. program, electrode 
and insulator materials tested at the Westinghouse Electrode Sys- 
tems Test Facility in Pittsburgh, Pennsylvania, were evaluated. 
From this evaluation materials will be selected for use in the third 
phase of tests being conducted in the U-02 magnetohydrodynamics 
test facility in the Soviet Union. Electrode and insulator materials 
were examined with both an optical microscope and a scanning 
electron microscope. The cathodes were found to behave differently 
from the anodes; most notably, the cathodes showed greater potas- 
sium interaction. The lanthanum chromite-based electrodes (exclud- 
ing those fabricated by plasma-spraying) are recommended for test- 
ing in the U-02 Phase III test. Hotpressed, fused-grained MgO and 
sintered MgAl,O, are recommended as insulator materials. The 
electrode attachment techniques used in the Westinghouse Tests 
were inadequate and need to be modified for the U-02 test. 


46852 Fuels and combustion. Joubert, J.I.; Tager, S.A. pp 391- 
464 of Open-cycle magnetohydrodynamic electrical power genera- 
tion. Petrick, M.; Shumyatskii, B.Ya. (eds.). Argonne, IL; Argonne 
National Laboratory (1978). 

A comprehensive review of design requirements and the 
state-of-the-art of fossil-fuel combustors for MHD generators is 
presented. Design requirements for MHD combustors, fuel and 
thermodynamic considerations, combustor design factors, the effect 
of ash on combustor operation, experimental MHD combustors, and 
commercial-scale combustors are discussed. 82 references. (WHK) 


46853 Design of electrode systems and evaluation of electrode 
materials and semi-hot wall MHD channels. Cadoff, L.H.; Dilmore, 
J.A.; Lempert, J.; Rossing, B.R.; Smith, H.D.; Turner, AB.; Young, 
W. E.; Way, S. (Westinghouse Research and Development Center, 
Pittsburgh, PA). pp 603-625 of Ash deposits and corrosion due to 
impurities in combustion gases. Bryers, R.W. (ed.). Washington, DC; 
Hemisphere Publishing Corporation (1978). 

From Conference on ash deposits and corrosion due to impu- 
rities in combustion gases; Henniker, NH, USA (26 Jun 1977). 


ENERGY CONVERSION 4921 


MHD generators operating with hot walls, over 1500°C, are 
of importance in reducing thermal losses and improving overall 
efficiency. A reduction in wall heat loss from 20% to 10% of the 
generated MHD power gives about 1.2 percentage points increase in 
efficiency for the power plant. Hot wall generators, while offering 
many attractive features, also present difficult problems. Among 
these are material durability, retention and attachment of wall ele- 
ments, transfer of heat from the exposed surface to the cooled wall 
structure, thermal stress cracking, and provision for effective electri- 
cal insulation, or electrical conductance where required. The elec- 
trode and wall structures must function and exhibit durability in the 
presence of combustion product gases bearing seed and slag. In the 
design considerations discussed herein, it will be assumed that we are 
dealing with combustion products of coal having about 10% ash 
carryover from the combustor and a maximum gas temperature 
around 2600°K. The laboratory screening tests described herein 
were run in the most corrosive environment to which electrode 
systems can be subjected - when the seed and slag are in the molten 
state. Therefore, to aid in the selection of the best material, static 
immersion and electrochemical corrosion tests were conducted on 
three candidate electrode materials in slag-seed mixtures at 1400°C. 
These tests indicate that the selection, testing, and use of electrode 
materials should always be carried out with serious attention to the 
electrochemical reactions occurring at the electrode/slag interfaces. 


46854 Recent experimental studies of the interaction of potas- 
sium seed with coal slag in a direct-coal fired MHD generator. 
Tempelmeyer, K.E.; Hamlett, E.; Becker, L.; Martin, J. (Univ. of 
Tennessee Space Inst., Tullahoma). pp VII.3.1-VII.3.6 of Engineer- 
ing aspects of magnetohydrodynamics. Zauderer, B. (ed.). Universi- 
ty, MS; Univ. of Mississippi (1976). 

From 15. symposium on the engineering aspects of 
magnetohydrodynamics; Philadelphia, PA, USA (24 May 1976). 

A number of slag/seed separation tests have been carried out 
with potassium sulfate seed, potassium carbonate seed and with 
unseeded coal in the UTSI MHD coal-fired test facility which has 
100% ash carryover. Western Kentucky coal with about 3% sulfur 
content was used and the slag/seed separation tests carried out at 
1300°K to 1400°K which was imposed by the test facility configura- 
tion. These tests clearly demonstrated that potassium sulfate is 
formed in large quantities in the exhaust of a direct coal-fired MHD 
generator. Moreover, the formation of potassium sulfate in the MHD 
system is independent of the seed type used. Because potassium 
sulfate is water soluble, it is easily recovered. Contrary to equilibri- 
um calculations made by ourselves and others, there appears to be no 
significant chemical interaction between the potassium seed and coal 
slag. Sufficient measurements were made in one test to determine 
fate of the potassium seed material added to the generator. The 
measurements illustrate that approximately 90% of the potassium 
seed material may be readily recovered by water washing and in the 
form of K2SO, when the slag/seed separation process is carried out 
at temperatures near 1300°K. Larger degrees of seed recovery 
would appear to be possible if the slag/seed separation process is 
carried out at higher temperatures. 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 47104, 47142 


46855 Numerical simulation of MHD channel flow. Zhmakin, 
A.L.; Fursenko, A.A. Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 12, 
596-597(Dec 1978). 

A study of the axisymmetric flow of a conducting gas in an 
expanding coaxial channel whose walls are subject to a potential 
difference is reported. A three-fluid approximation described by 
conservation laws and Maxwell's equations is used. (AIP) 


46856 Plasma luminosity fluctuations as a diagnostic tool. Scott, 
M.H.; Dicks, J.B. (Univ. of Tennessee Space Inst., Tullahoma). pp 
V.2.6-V.2.11 of Engineering aspects of magnetohydrodynamics. 
Bienstock, D. (ed.). University, MS; University of Mississippi (1977). 

From 16. engineering aspects of MHD symposium; Pitts- 
burgh, PA, USA (16 May 1977). 

The diagnostic utility of the radiation emitted by a combus- 
tion plasma is discussed and illustrated in terms of results obtained at 
the direct coal-fired MHD Facility at the University of Tennessee. 
The measurement of this parameter allows the determination of 
relative temperature profiles as well as average propagation velocity. 
Furthermore, two new concepts concerning the utility of this mea- 
surement are introduced. First, the fluctuations of the measured 
parameter, when examined in terms of frequency content provide a 
measure of the relative quality of the combustion plasma as related 
to the presence of non-uniformities that are detrimental to the MHD 
generator. Secondly, the cross-correlation between two axially sepa- 
rated measurements provides provides a measure of the velocity 
fluctuations present in the flow. 
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THERMOELECTRIC GENERATORS 


PERFORMANCE AND TESTING 


46857 (JPL—20) Progress report No. 30 for a program of ther- 
moelectric generator testing and RTG degradation mechanisms evalua- 
tion. Stapfer, G.; Garvey, L. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Apr 1979. Contract EY-76-A-03-0959. 46p. Dep. NTIS, PC 
A03/MF AOl. 

Thermal conductivity measurements of the P-type and N-t 
selenide alloys after 18,000 hours and 5,000 hours, respectively, 
continue to show good cag with the 3M Co published data. 
Ingradient testing of N-legs after 7700 hours show comparable 
performance to the reported 3M data. Ingradient testing of P-legs at 
accelerated test conditions has completed 4500 hours and perform- 
ance shows reasonable correlation with accelerated temperature and 
current gradients, except for the sample at the highest current 
gradient, which is showing evidence of shorting. Testing of the new 
design P-type TPM217 (no partition) with Astroquartz/slurry wrap 
has been initiated at both ingradient and isothermal test conditions. 
An initial check of one sample after 150 hours at 900°C shows a very 
low weight loss rate, comparable to that reported by the 3M Co. 
These tests are continuing. A post-mortem examination of the RCA 
Reference Generator, which operated for 62,339 hours prior to 
failure, has been initiated. The remaining MHW generator, Q1-A, on 
test has accumulated 12,897 hours and performance remains stable. 
An evaluation of the performance of the Voyager 1 and 2 RTG’s 
after 13,360 hours of operation versus the DEGRA performance 
prediction code continues to show excellent agreement. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 46972 


FUEL CELLS 


46858 (DOE/NASA/11272—79/1) Commercial phosphoric acid 
fuel cell system technology development. Prokopius, P.R.; Warshay, 
M.; Simons, S.N.; King, R.B. (National Aeronautics and Space 
Administration, Cleveland, OH (USA). Lewis Research Center). 


1979. llp. (NASA-TM—79169; CONF-790803—1). Dep. NTIS, PC 


A02/MF AOl1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A review of the current commercial phosphoric acid fuel cell 
system technology development efforts is presented. In both the 
electric utility and on-site integrated energy system applications, 
reducing cost and increasing reliability are the technology drivers at 
this time. The longstanding barrier to the attainment of these goals, 
which manifests itself in a number of ways, has been materials. The 
differences in approach —— three major participants (United 
Technologies Corporation (UTC), Westinghouse Electric Corpora- 
tion/Energy Research Corporation (ERC), and Engelhard Indus- 
tries) and their unique technological features, including electrodes, 
matrices, intercell cooling, bipolar/separator plates, electrolyte man- 
agement, fuel selection and system design philosophy are discussed. 


DESIGN AND DEVELOPMENT 


46859 (BNL—26238) Solid electrolyte fuel cell for electric util- 
ity power generation. Srinivasan, S.; Isaacs, H.S. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
10p. (CONF-790803—29). Dep. NTIS, PC A02/MF AO1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

The acceptance that coal will increasingly be the primary 
energy source of the future, particularly in the USA, emphasizes the 
necessity for developing high temperature fuel cells with molten 
carbonates or solid electrolytes. Some potential advantages of solid 
electrolyte over the molten electrolyte fuel cells are: (I) higher 
projected efficiencies by at last 5% (50% vs 45%); (II) higher 
attainable current densities, by a factor of three, at cell potentials of 
about 0.75 V; (III) no need to recycle the CO, stream from anode to 
cathode; (IV) no cell corrosion problems; and (V) stable electrolytes. 
Brown, Boveri and Cie have run a single cell for over 40,000 hours 
and a multi-cell stack for over 10,000 hours. A Westinghouse multi- 
cell stack (5 cells) was designed, fabricated and tested for over 700 
hours. The operating cell characteristics (200 mA cm~? at 0.7 volts) 
are encouraging in respect to meeting power plant performance 
goals. Solid electrolyte fuel cell power plants appear promising for 
large scale power generation after the year 2000. 


46860 (DOE/NASA/1002—79-4) Recent advances in redox 
flow cell storage systems. Thaller, L.H. (National Aeronautics and 
Space Administration, Cleveland, OH (USA). Lewis Research 
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Center). 1979. Contract EC-76-A-31-1002. 11p. (NASA-TM—79186; 
CONF-790803—31). Dep. NTIS, PC A02/MF AO1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Recent dramatic advances made in membrane and electroca- 
talyst technologies as they relate to the iron chromium Redox system 
have brought this energy storage concept to the point where com- 
plete systems have been designed, built and tested. Several novel 
features have been conceived and incorporated into complete Redox 
systems that greatly enhance its ability to be kept in proper charge 
balance, to be capable of internal voltage regulation, and in general 
be treated as a true multi-cell electrochemical system rather than an 
assembly of single cells that are wired together. Recent data pertain- 
ing to the system-related features as well as the state of the technol- 
ogy of the Redox membrances are discussed. The technology status 
as it relates to the two application areas of storage for solar photo- 
voltaic/wind and distributed energy storage for electric utility appli- 
cations are also addressed. The cost and life advantages of Redox 
systems are covered. 


PERFORMANCE AND TESTING 


46861 (N—79-12553) Development of advanced fuel cell system. 
Final report, 25 February—31 December 1976. Gitlow, B.; Meyer, 
A.P.; Bell, W.F.; Martin, R.E. (United Technologies Research 
Center, East Hartford, CT (USA)). 6 Jun 1978. Contract NAS3- 
19778. 74p. NTIS PC A04/MF AOl1. 

An experimental program was conducted continuing the de- 
velopment effort to improve the weight, life, and performance 
characteristics of hydrogen-oxygen alkaline fuel cells for advanced 
power systems. These advanced technology cells operate with pas- 
sive water removal which contributes to a lower system weight and 
extended operating life. Endurance evaluation of two single cells and 
two, two-cell plaques was continued. Three new test articles were 
fabricated and tested. A single cell completed 7038 hours of endur- 
ance testing. This cell incorporated a Fybex matrix, hybrid-frame, 
PPF anode, and a 90 Au/10 Pt cathode. This configuration was 
developed to extend cell life. Two cell plaques with dedicated flow 
fields and manifolds for all fluids did not exhibit the cell-to-cell 
electrolyte transfer that limited the operating life of earlier multicell 
plaques. 


MATERIALS, COMPONENTS, AND AUXILIARIES 


46862 (BNL—50756, pp 41-53) Compositional dependence of 
thermal expansion, lattice parameters, volatilization rate and electrical 
conductivity of LaCrO; based oxides. Anderson, H.U. (Univ. of 
Missouri, Rolla); Murphy, R.; Fox, A.K.; Rossing, B.; Aldred, A. 
1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


The rare earth and alkaline earth chromites are unique in 
combining high melting points (> 2000°C) and high electronic 
conductivity. Of the chromites investigated to date, acceptor doped 
LaCrO; appears to be best in fulfilling most high temperature 
electrode requirements with the exception of volatilization and possi- 
bly corrosion. Weight loss measurements indicate that volatilization 
limits the temperature which it can be used as an electrode to about 
1750°C. In order to achieve higher operating temperature the vola- 
tilization rate of the electrode material needs to be reduced by one to 
two orders of magnitude. In an earlier investigation La 9;Mg osCr/ 
sub 1-x/Al/sub x/O3 specmens were prepared in which up to 100% 
of the Cr was replaced by Al. The results of this study are tabulated. 
The replacement of Cr by Al in La 9sMg os—Cr/sub 1-x/Al/sub x/ 
Os reduces the volatility of the oxide both in dry and moist atmos- 
pheres. An extrapolation of the data indicates that volatilization will 
not limit the use of these compositions for temperatures as high as 
2000°C. The electrical conductivity measurements show that up to 
50% of the Cr can be replaced by Al before the conductivity is too 
low for MHD electrode application. It was also observed that the 
thermal expansion increases as the Al content is increased. In addi- 
tion, the orthorhomic to rhombohedral transition is depressed to 
below room temperature when the Al content exceeds 20%. Also, 
the lattice parameters for La 9s5Mg osCr/sub 1-x/Al/sub x/Os3 and 
La/sub 1 +x/CrOs are tabulated. 


46863 (BNL—50756, pp 56-58) Interconnection materials for the 
thin layer zirconiz electrolyte fuel cell. Ruka, R.J. (Westinghouse 
Research and Development Center, Pittsburgh, PA). 1977. 

From Workshop on high temperature solid oxide fuel cells; 
Upton, NY, USA (5 May 1977). 


The selection and development of lanthanum chromite for use 
as the interconnector material in high-temperature zirconia—electro- 
lyte fuel cells are discussed. (WHK) 
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APPLICATIONS 


46864 (CONF-7809137—1) Fuel cell option. Blurton, K.F. (In- 
stitute of Gas Technology, Chicago, IL (USA)). Oct 1978. Contract 
EM-78-C-03-1735. 13p. Dep. NTIS, PC A02/MF AO1. 

From Conference on national energy economics II; Tulsa, 
OK, i. (18 Sep 1978). 

A broad-based view of fuel cell technology and its potential 

application is given, and it is shown how the strategy of fuel cell 
development is aimed at broadening its full options. (WHK 


46865 (DOE/NASA/1002—79/3) Redox flow cell energy stor- 
age systems. Thaller, L.H. (National Aeronautics and Space Admin- 
istration, Cleveland, OH (USA). Lewis Research Center). 1979. 
Contract EC-76-A-3i-1002. 12p. (NASA-TM—79143; CONF- 
790611—2). Dep. NTIS, PC A02/MF AOl1. 

From AIAA terrestrial energy systems conference; Orlando, 
FL, USA (4 Jun 1979). 

NASA-Redox energy storage systems are being developed 
for ultimate use in stand-alone village power applications and distrib- 
uted energy storage installations for electric utility service. In the 
former application, either solar photovoltaic arrays or wind turbines 
supply the primary power and an electrochemical storage system 
stores energy during times of excess power generation capability and 
delivers energy during times of insufficient power generation. Var- 
ious electrochemical and non-electrochemical storage concepts are 
under consideration for these applications. Life cycle costs, simplic- 
ity of operation, complexity and state of technology are all determin- 
ing factors in selecting systems for these important storage applica- 
tions. NASA—Redox systems are electrochemical storage devices 
that use two fully soluble Redox couples, anode and cathode fluids, 
as active electrode materials separated by a highly selective ion 
exchange membrane. The reactants are contained in large — 
tanks and pumped through a stack of Redox flow cells where t 
eer sre: eactions (reduction and oxidation) take place at 
porous carbon felt electrodes. A string or stack of these power 
producing cells is connected in series in a bipolar manner. Redox 
energy storage systems promise to be inexpensive and possess many 
features that provide for flexible design, long life, high reliability and 
minimal operation and maintenance costs. These features include 
independent sizing of power and storage capacity requirements and 
inclusion within the cell stack of a cell that monitors the state of 
charge of the system as a whole, and a rebalance cell which permits 
continuous correction to be made for minor side reactions that 
would tend to result in the anode fluid and cathode fluids becoming 
electrochemically out of balance. 


46866 (EPRI-EM—981-SY(Vol.1)) Analysis of the application 
of fuel cells in dual energy use systems. Wakefield, R.A.; Limaye, 
D.R.; Karamchetty, S.D.S.R.; Friedman, N.R. (Mathtech, Inc., 
Washington, DC (USA)). Feb 1979. 40p. EPRI, Palo Alto, CA. 

his study was conducted to assess the technical and financial 
issues asociated with utility-owned, grid-connected, dispersed fuel 
cells operating as dual energy use systems (DEUS) to provide 
economic intermediate or peaking duty for the electric utility 
system, and satisfy thermal loads in the residential, commercial, 
industrial, and utility sectors. The primary objective was to evaluate 
the potential applications of dual energy use fuel cell systems by 
identifying representative generic applications for DEUS fuel cells; 
assesing the technical and economic factors in each application; 
devloping and evaluating options for matching or decoupling elec- 
tric and thermal loads; and quantifying the potential benefits and 
limitations of DEUS fuel cells. Both the phosphoric acid and molten 
carbonate fuel cell types were considered. The results indicate that 
both fuel cell types are economically attractive and technically 
viable for DEUS use in each of the application sectors. The most 
attractive applications for building systems include universities and 
hospitals; for industry, paper and pulp mills; and for utility power 
plants, air preheating. The economic benefits from these uses would 
Justify increases in fuel cell capital costs of ~ $300/kW. Several 
other applications also showed favorable results, with increased 
allowable capital costs of $100—$300/kW. The results also indicated 
that the economic benefits arose even if the DEUS power plants 
operated on economic electric dispatch. This mode also results in 
significant pertroleum savings due to the approximatly 80% efficien- 
cy of DEUS fuel cells. 


46867 (EPRI-EM—981(Vol.2)) Analysis of the application of 
fuel cells in dual energy use systems. Volume 2. Final report. Wake- 
field, R.A.; Limaye, D.R.; Karamchetty, $.D.S.R.; Friedman, N.R. 
(Mathtech, Inc., Washington, DC (USA)). Feb 1979. 235p. Dep. 
NTIS, PC Al1l/MF AO1. 

This study was conducted to assess the technical and financial 
issues associated with utility-owned, grid-connected, dispersed fuel 
cells operating as dual energy use systems (DEUS) to provide 
economic intermediate or peaking duty for the electric utility 
system, and to satisfy thermal loads in the residential, commercial, 
industrial and utility sectors. The primary objective was to evaluate 
the potential applications of dual energy use fuel cell systems by 1) 
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identifying representative generic applications for DEUS fuel cells; 
2) assessing the technical and economic factors in each application; 
3) developing and evaluating options for matching or decoupling 
electric and thermal loads; and 4) quantifying the potential benefits 
and limitations of DEUS fuel cells. Both the phosphoric acid and 
molten carbonate fuel cell types were considered. The results indi- 
cate that both fuel cell types are economically attractive and techni- 
cally viable for DEUS use in each of the application sectors. The 
most attractive applications for building systems include universities 
and hospitals; for industry, paper and pulp mills; and for utility 
power plants, air preheating. The economic benefits from these uses 
would justify increases in fuel cell capital costs of ~ $300/kW. 
Several other applications also showed favorable results, with in- 
creased allowable capital costs of $100 to $300/kW. The resultsalso 
indicated that the economic benefits arose even if the DEUS power 
plants operated on economic electric dispatch. This mode also 
resulted in significant petroleum savings due to the approximately 
80% efficiency of DEUS fuel cells. Very few limitations on the use 
of DEUS fuel cells were identified. 


46868 (LA-UR—79-628) Applications of fuel cells in transporta- 
tion. McCormick, B.; Bobbett, R.; Lynn, D.; Nelson, S.; Srinivasan, 
S.; McBreen, J. (Los Alamos Scientific Lab., NM (USA); Depart- 
ment of Energy, Washington, DC (USA); Brookhaven National 
Lab., Upton, NY (USA)). 1979. Contract W-7405-ENG-36. 1 lp. 
(CONF-790803—16). Dep. NTIS, PC A02/MF AO1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A detailed technical and economic evaluation of potential 
applications for fuel cells in transportation is given. Four vehicle 
types are evaluated: city bus, highway bus, delivery van, and con- 
sumer car, using fuel cell and reformer data supplied by Energy 
Research Corporation. Various fuel options and performance vs 
economic tradeoffs are considered and final recommendations are 
presented. 


46869 (N—78-32544) Assessment of industrial applications for 
fuel cell cogeneration systems. Stickles, R.P.; Oneill, J.K.; Smith, 
E.H. (Little (Arthur D.), Inc., Cambridge, MA (USA)). Sep 1978. 
Contract NAS3-20818. 210p. NTIS PC Al0/MF AOl1. 

The fuel cell energy systems are designed with and without a 
utility connection for emergency back-up power. Sale of electricity 
to the utility during periods of low plant demand is not considered. 
For each of the three industrial applications, conceptual designs 
were also developed for conventional utility systems relying on 
purchased electric power and fossil-fired boilers for steam/hot 
water. The capital investment for each energy system is estimated. 
Annual operating costs are also determined for each system. These 
cost estimates are converted to levelized annual costs by applying 
appropriate economic factors. The breakeven electricity price that 
would make fuel cell systems competitive with the conventional 
systems is plotted as a function of naphtha price. The sensitivity of 
the breakeven point to capital investment and coal price is also 
evaluated. 


46870 Early prospects for fuel cells. Blurton, K.F. Chicago, IL; 
Institute of Gas Technology (1979). 12p. (CONF-790337—2). 

From New fuels and advances in combustion technologies 
symposium; New Orleans, LA, USA (26 Mar 1979). 

A fuel cell converts the chemical energy of a fuel and oxidant 
directly to electrical energy. There are many types of fuel cells, and 
the system utilizing a phosphoric acid electrolyte operating at 375°F 
is the near-term technology with possible commercial introduction 
in the mid-1980's. Considerable interest is being shown in the fuel 
cell by gas and electric utilities and by industry because of its high 
efficiency, environmental compatibilty, fuel flexibility, modularity, 
waste heat recovery capability, instant load response, and unattend- 
ed operation. The gas industry is interested in onsite fuel cells that 
recover byproduct heat and provide the thermal energy at the 
location in addition to the electrical requirements. There are a 
number of applications of this system where the fuel cell with heat 
recovery, coupled with heat pumps, can provide all the building 
energy needs using less fuel resources than would normally be 
required just to supply the conventional heating requirements. Elec- 
tric utility application of the fuel cell is for intermediate-load applica- 
tions, particularly in areas where there are siting problems with 
current units. The potential also exists for waste heat utilization. 
Industrial cogeneration is another application being pursued, and it 
looks particularly attractive in the newsprint, food, and chlorine and 
copper production industries. 


ELECTROMECHANICAL CONVERTERS 


REFER ALSO TO CITATION(S) 47147, 47160 
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ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 46243, 46771, 46801, 46829, 46830 


BUILDINGS 
REFER ALSO TO CITATION(S) 46716, 46726, 46727, 46734 


46871 (BNL—50970(Vol.1)) Automated energy management sys- 
tems for small buildings. Final report, Volume 1: technical document. 
(Honeywell, Inc., Minneapolis, MN (USA). Energy Resources 
Center). Aug 1978. Contract EY-76-C-02-0016. 142p. Dep. NTIS, 
PC A07/MF AOl. 

Energy controls can perform a valuable function in energy 
conservation or energy-management strategy in buildings. While the 
more-simple controls can be applied to virtually any building, the 
more-complex automation systems are currently available only to 
large buildings where their greater costs may be justified. At the 
present, however, there is a lack of effective, automatic energy- 
management control practices and schemes available for application 
to small buildings. This is due, in large measure, to the absence of 
cost-effective integrated control equipment in the small-building 
marketplace. Furthermore, a general philosophy or strategy, for the 
application of equipment for total energy conservation in small 
commercial buildings has not yet evolved. Both technical and mar- 
keting issues related to the implementation of automation systems in 
small commercial buildings under 75,000 square feet gross area are 
explored. The functional requirements for small-building automation 
systems are identified and determination of system costs and energy 
savings potential are made. Market analyses identify cost and pay- 
back requirements as well as attitudes of potential equipment buyers 
in the small-building market. Schools, apartments, and offices, which 
together consume more than half the energy of the small-building 
market, are used as analysis models. The market and technical 
analyses are combined to formulate the potential marketplace for a 
small building AEMS in terms of building size, and building type. 
An AEMS concept is defined which embodies the necessary func- 
tional requirements within a framework of applied strategy to energy 
conservation in buildings. 


46872 (BNL—50970(Vol.2)) Automated energy management sys- 
tems for small buildings. Volume II: market assessment reports, Phase 
I and II. Final report. (Honeywell, Inc., Minneapolis, MN (USA). 
Energy Resources Center). Aug 1978. Contract EY-76-C-02-0016. 
204p. Dep. NTIS, PC A10/MF AO1. 

Marketec, Inc., as part of a Honeywell research project 
sponsored by the Department of Energy (DOE), studied the major 
marketing influences affecting purchasing decisions for a new prod- 
uct concept - an Automated Energy Management System (AEMS). 
The first part of this study, designated Phase One, deals with four 
broad assessments of market need for an AEMS within the market 
segment generally defined as small buildings (75,000 square feet or 
less). Thus, determinations were made, using carefully selected focus 
groups, of the following issues: (1) market perception of the market 
segment in particular; (2) attitudinal statements concerning the solu- 
tion of these problems; (3) current and projected energy-saving 
practices by the respondents from the market segment; and (4) an 
estimate of market potential of an AEMS from an analysis of the 
focus groups. The second phase of this investigation deals with 
larger national samplings from the same market segments and uses a 
questionnaire technique. Three small building sectors were chosen to 
represent the total small-building market: (1) apartments, (2) schools, 
and (3) offices. In the aggregate, these three sectors represent 50% 
or more of the energy consumed, square footage, and number of 
buildings of that total market. 


46873 (LBL—8688) DOE-2 BDL summary. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; Los Alamos Scientific 
Lab., NM (USA)). 15 Feb 1979. Contract W-7405-ENG-48;W-7405- 
ENG-36. 45p. Dep. NTIS, PC A03/MF AOl. 

DOE-2 is a public domain computer program which allows 
users to explore the energy behavior of proposed and existing 
buildings and their associated heating, ventilation and air condition- 
ing (HVAC) systems. Incorporating mathematical models (called 
algorithms) and utilizing hourly weather data, DOE-2 calculates the 
hour by hour performance and response of a building whose descrip- 
tion has been provided by the user. In addition, DOE-2 can produce 
an economic analysis of the energy use and the costs and benefits of 
making alterations in design. DOE-2 is intended to be used by 
architects, engineers, and others who are concerned with the energy 
analysis of buildings and with the consequent economic implications. 
This document contains in concise form the basic information on all 
commands and keywords in the Building Design Language as well 
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as a few supplementary tables and charts. It is to be used in 
conjunction with other DOE-2 documentation. 


46874 (LBL—8689) DOE-2: users guide. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; Los Alamos Scientific 
Lab., NM (USA)). 15 Feb 1979. Contract W-7405-ENG-48; W-7405- 
ENG-36. 293p. Dep. NTIS, PC A13/MF AOl1. 

DOE-2 is a public domain computer program which allows 
users to explore the energy behavior of proposed and existing 
buildings and their associated heating, ventilation and air condition- 
ing AC) systems. Incorporating mathematical models (called 
algorithms) and utilizing hourly weather data, DOE-2 calculates the 
hour by hour performance and response of a building whose descrip- 
tion has been provided by the user. In addition, DOE-2 can produce 
an economic analysis of the energy use and the costs and benefits of 
making alterations in design. E-2 is intended to be used by 
architects, engineers, and others who are concerned with the energy 
analysis of buildings and with the consequent economic implications. 
This user's deena resents information on the uses of this program 
pl prea building energy analyses, planning such an analysis, 

examples of the use of the computer code to obtain building 
energy loads, optimum buildings and systems design and operation 
for maximum efficiency, and the economics of new building designs 
or of energy-conserving retrofit options. 


(PB—286380) Effective U value--a new method for pre- 
dicting average energy consumption for heating buildings. Final report. 
van der Meer, W.J.; Bickle, L.W. (New Mexico Univ., Albuquerque 
(USA)). May 1978. 64p. 

The effective U values in this report represent an average 
response to an average winter week with average temperature and 
solar radiation. The values are indicative of the interaction between 
solar radiation and thermal insulation. They oy oe reasonable 
—— but should not be used for sizing heating equipment. 

ey are meant only to estimate average annual energy use and 
compliance with prescriptive building code requirements. (Portions 
of this document are not fully legible) 


46876 (SIB-R—24-1978) Adjusting of oil-fired furnaces. Bern- 
hard, B. (Statens Inst. foer Byggnadsforskning, Stockholm 
(Sweden)). 1978. 79p. (In Swedish). Dep. NTIS (US Sales Only), PC 
A05/MF AO1. 

A technique for the adjustment of oil-fired furnaces and 
burners has been demonstrated at different places in Sweden. In this 
technique the flue gas has been analyzed. The result of this demon- 
stration program was satisfactory although a planned reduction of 
the energy consumption of 10% was not attained. 


46877 Utah code for energy conservation in new building con- 
struction. Salt Lake City, UT; Utah State Building Board (1977). 
130p. (NP—23798). 

The code sets forth minimum requirements for the design of 
new buildings and structures or portions thereof and addition to 
existing buildings that provide facilities or shelter for public assem- 
bly, ps Pacers business, mercantile, institutional, storage, and resi- 
dential occupancy, as well as those portions of factory and industrial 
occupancies, designed primarily for human occupancy, regulating 
their exterior envelopes and selection of their HVAC, service water 
an, electrical distribution, and illuminating systems and equip- 
ment for effective use of energy. The Code becomes effective 
January 1,1978 through December 31, 1979. Accompanying the 
original report, the Amendments to the “Utah Code for Energy 
Conservation in New Building Construction” (effective January 1, 
1979) are included. (MCW) 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 46797 


46878 (COO—2893-6) Labor and net energy effects of a national 
ceiling insulation program. Final report. Ford, C. (Illinois Univ., 
Urbana (USA). Center for Advanced Computation). Sep 1978. Con- 
tract EY-76-S-02-2893. 56p. Dep. NTIS, PC A04/MF AO1. 

Improving the thermal efficiency of homes has been widely 
publicized as an important energy saver. This study examines the 
energy and labor implications of retrofitting single-family detached 
homes with ceiling insulation. Calculations are made of the energy 
savings which would be realized if all ceilings which are now 
underinsulated were retrofitted to meet each of two sets of current 
recommendations. A maximum feasible implementation level of 70% 
is proposed, and the resulting effects on labor demands and energy 
use in the insulation industries and throughout the economy are then 
analyzed. A hybrid analysis is performed to determine the energy 
and labor requirements of the relatively new cellulose-insulation 
industry. 


46879 (PB—286192) Labeling and advertising of home insulation. 
(Federal Trade Commission, Washington, DC (USA). Bureau of 
Consumer Protection). Jul 1978. 326p. NTIS PC A15/MF AOI. 
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This staff report, prepared by the F.T.C.’s Bureau of Consum- 
er Protection for Commission review, includes recommendations as 
to the final form of a trade regulation rule relating to the labeling 
and advertising of home insulation. Because of marketing abuses 
which accompanied the rising demand for home insulation, there has 
been broad support for a rule requiring information disclosures to 
help purchasers of home insulation to make an informed decision. 
The Commission, to provide such rule as quickly as possible, under- 
took its rulemaking proceeding under its new expedited rulemaking 
procedure. The rule was proposed on November 18, 1977, and, 
following a two-month period for written comments, four weeks of 
hearings were held in Washington, D.C. in February 1978. The 
record, contributed to by a variety of interests, shows that consum- 
ers do not know how to shop for home insulation. The staff- 
recommended rule, among other things, would require that insula- 
tion be tested and R-values (a measure of insulation’s ability to retain 
heat) disclosed on labels and in advertising. To facilitate comparison 
shopping, the industry would also be required to furnish consumers 
with fact sheets describing, on a product-to-product basis, factors 
that can reduce the R-value of insulation. 


46880 (PB—286222) Energy conservation and the rural home: 
economic considerations for the nation and the individual. Monograph. 
Janssen, M.R. (Economics, Statistics, and Cooperatives Service, 
Washington, DC (USA)). Jun 1978. 16p. NTIS PC A02/MF AOIl. 

One national goal, endorsed by the President, is to weatherize 
90 percent of existing homes to minimum Federal Standards by 1985. 
The conservation effort in rural areas would save enough natural gas 
to heat over 4.3 million single-family dwellings. In addition, 54 
million barrels of fuel oil would be saved. In all, energy savings in 
rural areas would equal 488,000 barrels of oil daily, representing 24.4 
days of oil imports at 1976 import rates. If you fully retrofit an 
average home, you can anticipate a 35-percent reduction in fuel use. 


46881 (PB—287679) FTC advertising substantiation program. 
Household products manufacturers. Documentation of Hakuhodo Ad- 
vertising America, Inc. (Federal Trade Commission, Washington, DC 
(USA). Bureau of Consumer Protection). 1978. 204p. NTIS PC 
A10/MF AOl1. 

The report contains documentation in support of claims that 
the Toshiba Microwave Oven can cook any and all types of food 
satisfactorily with a 75% savings in energy usage and cost, regard- 
less of the size of a household. (Portions of this document are not 
fully legible) 


46882 (PB—287705) FTC advertising substantiation program. 
Household products manufacturers. Documentation of Toshiba Amer- 
ica, Inc. (Federal Trade Commission, Washington, DC (USA). 
Bureau of Consumer Protection). 1978. 441p. NTIS PC A19/MF 
AOl. 

The report contains documentation in support of claims that 
the Toshiba Microwave Oven can cook any and all types of food 
satisfactorily with a 75% savings in energy usage and cost, regard- 
less of the size of a household. (Portions of this document are not 
fully legible) (Color illustrations reproduced in black and white) 


46883 (PB—288825) Evaluation of four energy conservation pro- 
grams--fiscal year 1977. Report to the Congress. (General Accounting 
Office, Washington, DC (USA). Energy and Minerals Div.). 21 Nov 
1978. 90p. NTIS PC A0S/MF AO1. 

This report reviews four programs: Energy conservation and 
renewable-resource obligation guarantees, national energy conserva- 
tion and renewable-resource demonstration for existing dwelling 
units, supplemental State energy conservation plans, and weatheriza- 
tion assistance for low-income persons. 


46884 (TID—28821) Phase one/base data for the development of 
energy performance standards for new buildings. Task report. (AIA 
Research Corp., Washington, DC (USA)). Oct 1978. Contract EX- 
76-A-29-1020. 37p. Dep. NTIS, PC A03/MF AOl1. 

Work carried out with respect to climatic classification 
during Phase One of the energy performance standards development 
process is described. Criteria for the evaluation of climatic classifica- 
tion systems were developed; existing classifications were examined; 
a classification system for the selection of data collection locations 
was developed; the classification systems evaluated and alternatives 
developed during the evaluation process were considered for the 
presentation of survey findings; a classification system based on a 
combination of heating and cooling degree days was chosen for the 
presentation of survey findings; four additional systems (two existing 
and two developed during the course of the project) were recom- 
mended for alternative presentation of the survey findings. Based on 
the evaluation of climatic classification systems and preliminary 
analysis of the survey findings, an approach ‘to the development of a 
final climatic classification system to be used in the implementation 
of energy performance standards was recommended. 


46885 (TID—28855(Draft)) Commercialization strategy report 
for conservation product marketing. Chiogioji, M.; Feldt, A.W.; 
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Hayes, A.J.; Osbourne, J.W.; Reynolds, P.J. (Department o! Boece 
Washington, DC (USA)). [nd]. 89p. Dep. NTIS, PC AOS MF A0l 

Three strategy reports are included in this publication. The 
discussion on market demonstration of energy-saving options for 
residential, oil-fired heating ———_ indicates appreciable oil 
could be realized if residential furnaces were retrofitted with fuel- 
saving devices, i.e., optimizing the firing rate of furnaces; installing 
flame-retention head burners; and installing efficient boilers/fur- 
naces. A strategy report for air/fuel ratio combustion control is 
included. The application of low excess air firing to industrial 
combustion equipment holds the potential for both reducing fuel 
consumption and the emission of NO/sub x/ and SO;. LEA firing 
can only be accomplished through a series of systematic and com- 
plex manual procedures involving boiler inspections, test, and adjust- 
ments to improve boiler operating efficiency and minimize air pollu- 
tion. The third strategy report is given for high-efficiency electric 
motors. Improved efficiency and power factor correction is achiev- 
able with new and existing motors. Some fractional-hp motors have 
been shown to increase efficiency and power factor significantly by 
incorporating the Wanlass retrofit method, which optimizes the 
start-run capacitors to maximize motor efficiency at its ting 
load. Improved efficiency in new motors is attainable through reduc- 
ing power losses, core modifications, and reducing stray load losses, 
and correcting friction and windage losses. Power-factor correction 
which conserves energy input to the motor may be also accom- 
plished by attaching a capacitor to the motor. Part I in the strategy 
reports is the Concept Statement; Part II, the commercialization 
readiness assessment; and Part III, the commercialization strategy. 
(MCW) 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 46884 


46886 (LBL—8678) DOE-2: sample run book. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; Los Alamos Scientific 
Lab., NM (USA)). 15 Feb 1979. Contract W-7405-ENG-48;W-7405- 
ENG-36. 392p. Dep. NTIS, PC A17/MF AO. 

Sample DOE-2 energy analysis runs are presented for three 
different buildings: a simple structure; a 31-story office building; and 
a small medical office building. The intention is to progress from 
minimal to complex uses of the program. The sim —_ structure 
introduces the new user to DOE-2. The large office building demon- 
strates runs on a variety of systems and plant options. The 
building demonstrates a number of available options, such as simula- 
tion of shading surfaces and use of heat recovery. The follo' 
given for each run: a simplified drawing of the buildi dctelled 
specifications, DOE-2 input, and selected output reports. build- 
ing specifications have been compiled to allow the reader to relate 
the input to the actual physical characteristics of the architecture, 
distribution system, and central plant for each yoy The input 
shown is that echoed by the program, complete with line numbers 
supplied by the Building Design Language processor. 


46887 Adopted optional lighting standards for existing buildings. 
Sacramento, CA; California Energy Commission (1978). 42p. (NP— 
23839). 

Factors necessary for initiation and development of an effec- 
tive savings program for lighting in existing non-residential buildings 
are addressed in this guideline. The program offered is first outlined, 
and a way of quickly checking its usefulness for a particular building 
is presented. Section 2 lists data that should be recorded for a 
building from a physical survey of a building (complete accurate 
information on the existing lighting system must be obtained prior to 
calculation and evaluation of savings potential. Section 3 establishes 
categories for lighted spaces and a method for estimating guideline 
lighting power for that space if lighted efficiently. Sections 4 and 5 
provide a format for the evaluation of a building's saving potential 
and a basis for the preparation of a lighting conservation program. 
Information to support and reinforce this lighting savings program is 
contained in the Appendix. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 46884, 46887 


46888 (AD-A—059061) An assessment of thermal energy storage 
and waste heat dissipation with total energy systems for MIT . Palmer, 
J.D. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of 
Mechanical Engineering). Feb 1978. 184p. NTIS PC A09/MF AOl. 

Thesis. 

Total energy systems have been proposed for installation at 
M.I.T. Competing power plant configurations based on three differ- 
ent prime movers; steam turbine, gas turbine, and internal combus- 
tion engine are analyzed to determine their coincident electrical and 
thermal power generation capacities. Power generation and demand 
profiles are compared and methods to match these profiles are 
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formulated. Thermal energy storage is considered as a means of 
decoupling the thermal power production and demand. The waste 
heat rejected from each plant configuration is determined. Systems 
for dissipation of this waste heat are addressed and evaluated to 
determine their applicability at the M.I.T. site. Configurations incor- 
porating each of the prime movers with an optimal waste heat 
Gistipetion system are proposed for detailed simulation of operation 
and cost comparison. (Author) 


46889 (DOE/TIC—10633) Identifying small building types and 
requirements for microprocessor energy management systems. Final 
report. (JRB Associates, Inc., McLean, VA (USA)). 30 Mar 1977. 
112p. Dep. NTIS, PC A06/MF AOI. 

The purpose of this study was to identify the types of federal- 
ly-owned buildings which are classified as small, i.e., under 200,080 
ft.*, the energy use systems most commonly found in those buildings, 
the energy saving potential of applying microprocessor energy man- 
agement systems (EMS's), the appropriate monitor and control 
points of the EMS’s, and the projected impact of installing similar 
systems in buildings in the private sector. Microprocessor EMS's are 
advanced control systems designed to improve the operation of 
energy use systems and, thus, to reduce energy consumption. Typi- 
cal ones include control equipment such as timeclocks, outside air 
controllers, temperature analyzers, and on/off controllers. The anal- 
ysis of small federally-owned buildings showed that housing, service, 
storage, and office buildings accounted for over 80% of the small 
buildings. An analysis was made of the types of energy use systems 
commonly used in the selected building types to determine where 
and to what extent energy use could be reduced with an energy 
management system. The appropriate monitor and control points 
were determined and an estimate of the potential energy savings was 
made for both federally-owned buildings and their private sector 
counterparts. It was estimated that potential energy savings of 2 to 
30% could result from using EMS'’s in small federally owned build- 
ings. These results can be used to estimate the potential savings in 
small buildings in the private sector. (LCL) 


46890 (SIB-R—89-1978) Energy consumption in buildings for 
different sport activities. Norrfors, M.; Werner, G.; Oertenstrand, G. 
(Statens Inst. foer Byggnadsforskning, Stockholm (Sweden)). 1978. 
55p. (In Swedish). Dep. NTIS (US Sales Only), PC A04/MF AOl1. 
Some buildings for different kinds of sport activities have a 
great energy demand. The actions which could be taken in order to 
decrease the energy demand and at the same time decrease the 
rating costs for these buildings are summarized. References are 
given to literature of current interest in this field. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 46884, 46887 


46891 (DOE/TIC—10596) Commercial sector energy consump- 
tion: analysis and recommendations for data collection. Final report. 
(Metrostudy Corp., Washington, DC (USA)). 15 Feb 1977. 93p. 
Dep. NTIS, PC A05/MF AOl1. 

A study was performed to analyze and make recommenda- 
tions in regard to alternative methods for collecting or estimating 
energy consumption data in the commercial sector. This task is the 
continuation of a previous effort that evaluated the current status of 
data collection procedures and estimating methodologies. These 
recommendations take the form of modifications of existing systems, 
formulation of new ones, or proposed modelling schemes. Among 
the considerations in making these recommendations were the goals 
of minimizing the burden on the data reporting sources, standardiz- 
ing the uniformity and quality of data obtained, and funneling all the 
information to one, central, federally operated processing point. It 
was concluded that: data currently available on energy consumption 
in the commercial sector is incomplete, inconsistent, and inadequate 
for purposes of monitoring changes in consumption levels or impacts 
of conservation initiatives; data collected from gas and electric 
utilities is highly distorted due to misclassification of users; the first 
step in improving the quality of data on commercial energy con- 
sumption is by standardizing the classification of end users using a 
basic system; and the Standard Industrial Classification (SIC) System 
codes, already widely used, form the best existing system for devel- 
oping uniform data. Among the recommendations made are: that all 
public and private utilities with electronic data processing maintain 
customer consumption and billing records by 4-digit SIC code, that 
data gathering for fuel oil and coal consumption be improved, and 
that energy consumption data be compiled for currently underdocu- 
mented industries such as restaurants and laundries. (LCL) 


TRANSPORTATION 


46892 (ORNL—5554) Energy-intensity and related parameters 
of selected transportation modes: freight movements. Rose, A.B. (Oak 
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my e National Lab., TN (USA)). Jun 1979. Contract W-7405-ENG- 
. 135p. Dep. NTIS, PC A07/MF AOl1. 

A study was undertaken to determine the causes of the 
divergences among published energy-intensity values and to prepare 
a set of consistent values. This volume presents the findings in 
relation to the freight transportation modes. After a brief overview 
of the important factors to be considered and the potential pitfalls 
facing users and analysts of energy intensity values, each of the 
major means of freight transportation -- air, marine, pipelines, rail, 
and truck -- is discussed. In each of the chapters, after a critique of 
the available data sources, a consistent time series of operational data 
and energy intensity values if presented for the major sectors of each 
mode. In addition, the energy-use effects of the major operational 
and hardware parameters are quantified so that the given energy 
intensity values may be modified to reflect a variety of possible 
changes in the transportation systems. Finally, matrices giving the 
great-circle distances and modal circuity ratios among the 50 largest 
standard metropolitan statistical areas are included to facilitate inter- 
modal comparisons. 


AIR AND AEROSPACE 


46893 (AD-A—059050) ATC accomodation of fuel conservative 
turbojet operations. Final report. Mohleji, S.C.; Rucker, R.A.; Horo- 
witz, B.M.; Eaddy, N.O. (Mitre Corp., McLean, VA (USA)). May 
1978. Contract DOT-FA78WA-4075. 154p. NTIS PC A08/MF AOl1. 

This study estimates and compares the fuel savings potential 
of each of five fuel conservation ideas which, if adopted, would 
require significant changes to the Federal Air Regulations or in the 
way the air traffic control system operates. The five ideas are (1) 
absorb landing delays before leaving en route airspace, (2) permit 
cleaner, higher speed approach and landing procedures, (3) lower 
the altitude restriction on the 250 knot speed limit in TCAs, (4) 
increase the number of flight levels above 29,000 feet, and (5) 
eliminate fixed cruise or crossing altitude restrictions. Comparative 
estimates of the fuel-saving potential of each of these ideas are 
developed, both on a per-flight basis and on an annual national basis. 
For three of the more promising ideas, the potential implementation 
problems and possible solutions are identified and explored. 


46894 (AD-A—061673) In situ optical techniques for jet engine 
exhaust hydrocarbon detection. Final report Sep 1976-Oct 1977. 
Fisher, C.J. (Arnold Engineering Development Center, Arnold Air 
Force Station, TN (USA)). Nov 1978. 64p. NTIS PC A04/MF AOl1. 

An investigation was conducted to determine the feasibility of 
developing an in situ optical technique suitable for jet engine exhaust 
diagnostics of gaseous hydrocarbon concentrations. Two absorption 
spectroscopy techniques were investigated: (1) high-resolution inter- 
ferometric spectroscopy in the 1/2800-3250 cm region of the IR and 
(2) the absorption of the radiation of a modified He-Ne laser emitting 
in the IR. A candidate for use as a radiation source in a correlation 
spectrometer, a microwave-excited methane infrared source, was 
also evaluated. Another spectroscopic technique, the detection of 
CH visible emission, was also investigated. As a means of investigat- 
ing the possible effects of mechanical probing on the chemical 
identify and hence the spectroscopic properties of the hydrocarbon 
constituents of exhaust gases, a simulation of the effects of probing 
on methane containing exhaust constituents was performed. A pre- 
liminary investigation of the gaseous hydrocarbon content of a 
combustor using in situ optical probing and online conventional gas 
analyzers as well as optical probing and laboratory gas analysis of 
samples drawn with an orifice-type emissions probe is also reported. 
It was concluded that the best approach to in situ gaseous hydrocar- 
bon detection may be a multiple-pass, tuneable diode laser system. 


46895 (N—78-32066) Aerodynamic design and performance test- 
ing of an advanced 30 deg swept, eight bladed propeller at Mach 
numbers from 0.2 to 0.85. Final report. Black, D.M.; Menthe, R.W.; 
Wainauski, H.S. (Hamilton Standard, Windsor Locks, CT (USA)). 
Sep 1978. Contract NAS3-20219. 119p. NTIS PC A06/MF AOl. 

The increased emphasis on fuel conservation in the world has 
stimulated a series of studies of both conventional and unconvention- 
al propulsion systems for commercial aircraft. Preliminary results 
from these studies indicate that a fuel saving of from 15 to 28 percent 
may be realized by the use of an advanced high speed turboprop. 
The turboprop must be capable of high efficiency at Mach 0.8 above 
10.68 km (35,000 ft) altitude if it is to compete with turbofan 
powered commercial aircraft. An advanced turboprop concept was 
wind tunnel tested. The model included such concepts as an aerody- 
namically integrated propeller/nacelle, blade sweep and power 
(disk) loadings approximately three times higher than conventional 
propeller designs. The aerodynamic design for the model is dis- 
cussed. Test results are presented which indicate propeller net effi- 
ciencies near 80 percent were obtained at high disk loadings at Mach 


46896 (N—78-32186) Advanced composites wing study program, 
Volume 2. Final report. Harvey, S.T.; Michaelson, G.L. (Boeing 
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Commercial Airplane Co., Seattle, WA (USA)). 1 Aug 1978. Con- 
tract NAS1-15003. 119p. 

The study on utilization of advanced composites in commer- 
cial aircraft wing structures was conducted as a part of the NASA 
Aircraft Energy Efficiency Program to establish, by the mid-1980s, 
the technology for the design of a subsonic commercial transport 
aircraft leading to a 40% fuel savings. The study objective was to 
develop a plan to define the effort needed to support a production 
commitment for the extensive use of composite materials in wings of 
new generation aircraft that will enter service in the 1985-1990 time 
period. Identification and analysis of what was needed to meet the 
above plan requirements resulted in a program plan consisting of 
three key development areas: (1) technology development; (2) pro- 
duction capability development; and (3) integration and validation 
by designing, building, and testing major development hardware. 


46897 (N—79-12083) Preliminary study of optimum ductburning 
turbofan engine cycle design parameters for supersonic cruising. Fish- 
bach, L.H. (National Aeronautics and Space Administration, Cleve- 
land, OH (USA). Lewis Research Center). Nov 1978. 26p. NTIS PC 
A03/MF AOl. 

The effect of turbofan engine overall pressure ratio, fan 
pressure ratio, and ductburner temperature rise on the engine weight 
and cruise fuel consumption for a mach 2.4 supersonic transport was 
investigated. Design point engines, optimized purely for the super- 
sonic cruising portion of the flight where the bulk of the fuel is 
consumed, are considered. Based on constant thrust requirements at 
cruise, fuel consumption considerations would favor medium by pass 
ratio engines (1.5 to 1.8) of overall pressure ratio of about 16. Engine 
weight considerations favor low bypass ratio (0.6 or less) and low 
overall pressure ratio (8). Combination of both effects results in 
bypass ratios of 0.6 to 0.8 and overall pressure ratio of 12 being the 
overall optimum. 


46898 (N—79-12084) Energy efficient engine preliminary design 
and integration study. Gray, D.E. (Pratt and Whitney Aircraft, East 
Hartford, CT (USA). Commercial Products Div.). Nov 1978. Con- 
tract NAS3-20628. 362p. NTIS PC A1l6/MF AOl. 

The technology and configurational requirements of an all 
new 1990's energy efficient turbofan engine having a twin spool 
arrangement with a directly coupled fan and low-pressure turbine, a 
mixed exhaust nacelle, and a high 38.6:1 overall pressure ratio were 
studied. Major advanced technology design features required to 
provide the overall benefits were a high pressure ratio compression 
system, a thermally actuated advanced clearance control system, 
lightweight shroudless fan blades, a low maintenance cost one-stage 
high pressure turbine, a short efficient mixer and structurally inte- 
grated engine and nacelle. A conceptual design analysis was fol- 
lowed by integration and performance analyses of geared and direct- 
drive fan engines with separate or mixed exhaust nacelles to refine 
previously designed engine cycles. Preliminary design and more 
detailed engine-aircraft integration analysis were then conducted on 
the more promising configurations. Engine and aircraft sizing, fuel 
burned, and airframe noise studies on projected 1990's domestic and 
international aircraft produced sufficient definition of configurational 
and advanced technology requirements to allow immediate initiation 
of component technology development. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 46931, 46935 


46899 (ANL/CNSV—1) Energy and labor cost of gasoline 
engine remanufacturing. Venta, E.R.; Wolsky, A.M. (Argonne Na- 
tional Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 46p. 
Dep. NTIS, PC A03/MF AO1. 

This report presents a detailed estimate of the labor and 
energy, by fuel type, required by the U.S. economy to remanufac- 
ture gasoline-fueled automobile and truck engines. Th estimate was 
obtained by combining data provided by several remanufacturers 
with the results of input—output analysis. A rough estimate of the 
labor and energy required to manufacture new engines is also given. 
These estimates suggest that remanufactured engines require 50% of 
the energy and 67% of the labor that new engines require. 


46900 (LBL—9076) Broader consequences of improved rural 
transport: three-wheeled vehicles in Crete. Meier, A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 1979. Con- 
tract W-7405-ENG-48. 12p. (CONF-790553—1). Dep. NTIS, PC 
A02/MF AOl. 

From World Future Society meeting; Berlin, F.R. Germany 
(8 May 1979). 

A new design of three-wheeled vehicles has evolved in Crete, 
Greece, to serve the needs of the agricultural sector. The vehicle 
appears to have been in part responsible for the economic revival of 
agriculture in Crete. The three-wheelers borrowed much of their 
early technology from two-wheeled rototillers but quickly evolved 
into a unique vehicle. The rapidity of development suggests a largely 
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unfulfilled need for rural transport in less developed countries. The 
three-wheelers have also been responsible for an improved quality of 
life in the rural areas. 


46901 (NTIS/PS—78/1168) Car pools (a bibliography with ab- 
stracts), Report for 1970-November 1978. Kenton, E. (National Tech- 
nical Information Service, Springfield, VA (USA)). Nov 1978. 101p. 
NTIS PC NO1/MF NO1. 

Studies are presented of the feasibility, methodology, and 
benefits of coordinated automobile use, or car pape 3 in urban 
areas. The principal problems considered are traffic congestion, air 
pollution, and fuel shortages, along with the associated advantages 
of mobility improvement, environmental protection, and energy 
conservation. Several proposals are presented, such as exclusive bus 
and car pool lanes, community hitchhiking, Government agency 
preferential treatment of carpoolers, work-destination charts and 
listings, and computer matching of journey-to-work data. Incentives 
to gain motorist support, as well as difficulties to be handled regard- 
ing work shifts and travel distances are discussed. (This updated 
bibliography contains 96 abstracts, 25 of which are new entries to 
the previous edition.) 


46902 (PB—286314) Auto restricted zone/multi-user vehicle 
system study. Volume II, Multi-user vehicle systems: feasibility assess- 
ment, Final report, July 1975-December 1977. Herald, W.S. (Voor- 
hees (Alan M.) and Associates, Inc., McLean, VA (USA)). Dec 
1977. Contract DOT-TSC-1057. 105p. 

Volume II documents the results of an investigation into the 
feasibility of Multi-User Vehicle Systems (MUVS) as a mode of 
urban transportation and which is often suggested as one solution to 
the problem of transportation within congested urban areas. A 
review of existing experience, an examination of key factors, and an 
assessment of MUVS feasibility was conducted as the first stage in a 
potentially in-depth research and experimental effort. MUVS is a 
paratransit mode of transportation which consists of a fleet of small 
user-operated vehicles available for rental between terminals within 
a well-defined service area. Although this study considered a wide 
array of potential vehicles, the basic concept examined herein is 
similar to the various short-term rental cars. The goals and objec- 
tives of MUVS are to: (1) alleviate congestion and improve traffic 
flow; (2) increase mobility; (3) provide an additional choice of mode; 
(4) reduce air pollution from vehicle emissions; (5) reduce noise; (6) 
conserve energy; and (7) reduce land requirements for parking. A 
detailed examination of a MUVS as a Central Business District 
(CBD) circulation service in Amsterdam and in Montpellier, France 
is presented. Various characteristics of each system are identified 
and compared. 


46903 (PB—286550) Environmental conservation concerns in 
transportation: energy, noise, and air quality. Kulash, D.J.; Difiglio, 
C.; Shapiro, P.S.; Pratt, R.H.; Lave, C.A. (Transportation Research 
Board, Washington, DC (USA)). 1977. 82p. 

The 12 papers in this report deal with the following areas: 
impact of mandatory fuel economy standards on future automobile 
sales and fuel use; energy-saving potential of transit; rail rapid transit 
and energy: the adverse effects; energy-crisis travel behavior and the 
transportation planning process; maximum potential energy savings 
resulting from a cessation of federal aid to urban highway construc- 
tion; policy preferences for conservation of transportation energy in 
case of fuel shortage; L sub eq traffic noise prediction method; 
comparative analysis of HIWAY, California, and CALINE 2 line 
source dispersion models; Philadelphia air quality control region: 
need and recommendations for revision of transportation control 
plan; development of criteria for reserving exclusive bus lanes; line 
source emissions modeling (abridgment); and use of traffic simulation 
in analysis of carbon monoxide pollution (abridgment). 


46904 (PB—286567) The Santa Monica freeway diamond L..4Ees. 
Volume I. Summary. Final report, March 1976-August 1976. sill- 
heimer, J.W.; Bullemer, R.J.; Fratessa, C. (Systan, Inc., Los Altos, 
CA (USA)). Sep 1977. Contract DOT-TSC-1084. 147p. 

The Santa Monica Freeway Diamond Lanes, a pair of con- 
current-flow preferential lanes for buses and carpools linking the 
City of Santa Monica, California, with the Los Angeles CBD, 
opened on March 16, 1976 and operated amid much controversy for 
21 weeks until the U.S. District Court halted the project. The 
Diamond Lane project marked the first time preferential lanes had 
been created by taking busy freeway lanes out of existing service and 
dedicating them to the exclusive use of high-occupancy vehicles. 
This report summarizes the findings of the evaluation of the project. 
The report addresses a broad range of impacts in the following 
major areas: Traffic speeds and travel times; traffic volumes and 
carpool information; bus operations and ridership; safety and en- 
forcement; energy and air quality; and public attitudes and response. 
Analysis shows that the project succeeded in increasing carpool 
ridership by 65% and the increased bus service accompanying the 
Diamond Lanes caused bus ridership to more than triple. Nonethe- 
less, energy savings and air quality improvements were insignificant, 
freeway accidents increased significantly, non-carpoolers lost far 
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more time than carpoolers gained, and a heated public outcry 
developed which has delayed the implementation of other preferen- 
tial treatment projects in S. California. 


46905 (PB—286794) The effect of wheel alignment on rolling 
resistance - a literature search and analysis. Technical support report. 
Yurko, J. (Environmental Protection Agency, Ann Arbor, MI 
(USA)). Jul 1978. 13p. NTIS PC A02/MF AO1. 

With the vital need to conserve the nation’s resources, there is 
an increasing demand for vehicle fuel economy. One factor that may 
considerably affect fuel consumption is tire rolling resistance. This 
report analyzes the effect of toe-in and toe-out on rolling resistance, 
based on the road load results of an EPA test program. It also 
correlates these results with the results of slip angle vs. rolling 
resistance data, found in the existing literature. Then a survey of 
vehicle safety inspections is used to approximate the number of 
vehicles in a misaligned state, and finally an estimate of the effect on 
fuel economy is discussed. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 46919, 46920, 46921, 46922, 46923 


46906 (AD-A—061563) Fuel system standard test procedure. 
Final report. (Coast Guard, Washington, DC (USA)). Jan 1978. 
127p. NTIS PC A07/MF AO1. 

The purpose of this test procedure is to specify a method that 
is acceptable to the United States Coast Guard and the equipment to 
be used in determining whether or not a particular fuel system 
component is in compliance with the Gasoline Fuel System Standard 
in Subpart J of Part 183 of Title 33, Code of Federal Regulations. 


INDUSTRY AND AGRICULTURE 


46907 (STU—76-6499) Greenhouse research in Sweden. (Styrel- 
sen foer Teknisk Utveckling, Stockholm (Sweden)). Jan 1977. 94p. 
(In Swedish). Dep. NTIS (US Sales Only), PC AO5/MF AOI. 

The energy efficiency when cultivating in greenhouses is very 
low. Different methods which could increase this figure are dis- 
cussed. Furthermore, an inventory is made of the cultivation in 
greenhouses in Sweden as well as an analysis of the costs of 
production of different crops. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 45837, 45885 


46908 (CONF-780247—2) Economic determinants of the use of 

energy and materials in the U.S. and Japanese iron and steel indus- 

tries. Long, T.V. II; Fishelson, G.; Grubaugh, S. (Chicago Univ., IL 

yes 1978. Contract EC-77-S-02-4469. 43p. Dep. NTIS, PC A03/ 
AOl. 

From Meeting for the advancement of science; Washington, 
DC, USA (16 Feb 1978). 

Energy and materials use in the Japanese and U.S. iron and 
steel industries is assessed using process-engineering analyses. The 
energy required for producing a ton of steel in the U.S. (20.99 GJ) is 
50% greater than that in Japan (13.18 GJ). The structures and 
technologies of the two industries are examined to unravel the basis 
for this difference. The engineering studies are complemented by an 
econometric analysis of the cost structures of the two industries and 
factor substitutabilities. The evaluations show that in the U.S. energy 
and capital are substitutes, but that labor and energy are complemen- 
tary economic factors. These conclusions are even stronger for the 
case of Japan, whose technology may serve as a model for U.S. 
technological change over the medium term. Thus, governmental 
policies that stimulate the construction of new mills will have an 
energy-conserving effect, but may have a negative impact on em- 
ployment. 


46909 (CONF-790661—1) Generalized model for fuel choices 
with application to the paper industry. Chern, W.S.; Just, R.E. (Oak 
Ridge National Lab., TN (USA); California Univ., Berkeley (USA). 
Dept. of Agricultural and Resource Economics). 1979. Contract W- 
7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AO1. 

From Western Economics Association annual meeting; Las 
Vegas, NV, USA (17 Jun 1979). 

This paper presents a generalized fuel choice share model in 
which restrictive constraints on cross-price coefficients need not be 
imposed but yet all demand elasticities are uniquely determined. The 
model is applied to estimating aggregate energy demand and fuel 
choices for th pulp and paper industry. The structural equations are 
estimated by a generalized least squares procedure using state-level 
census data for 1971 and 1974. The econometric results support the 
argument that third-price coefficients should not be constrained in 
estimating relative market share equations. 
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46910 (COO—2893-10) Energy conservation in the U.S. econo- 
my from increased recycle of obsolete steel scrap. Brodrick, J.R. 
(Illinois Univ., Urbana (USA). Center for Advanced Computation). 
Nov 1978. Contract EY-76-S-02-2893. 110p. Dep. NTIS, PC A06/ 
MF AOl. 

The steel industry is the single largest user of energy in the 
industrial sector of the U.S. economy. Thus, through technological 
change of improvement, the steel industry has the potential to make 
a significant energy savings. The vehicle for this energy conserva- 
tion is the increased recycling of obsolete ferrous scrap. Scrap 
recycling also reaps other benefits such as: reclamation of discarded 
ferrous products, preservation of natural resources for future use, 
and improvement of waste-disposal problems. How much energy 
can be saved in the U.S. economy from the increased recycle of 
ferrous scrap. Further, what is the optimum rate of recycling. These 
questions are posed from the perspective of energy conservation 
within the U.S. society moreover than the dollar economics of the 
steel industry alone. The model year is 1967 and the anlysis is done 
for the nationwide steel industry. The research also makes use of the 
concept of total energy, which includes direct and indirect energy. 
Additional analysis shows the labor impact of energy-conservation 
changes in technology. An energy model of the steel industry is 
formed from information on both the steel-production technologies 
and the scrap-recycle industry. Several scrap-intensive processes, 
with detail to materials and fuels, for the Open Hearth and Basic 
Oxygen furnaces - plus an average Electric Arc process - make up 
the processes in the model. The energy model is optimized by use of 
linear-programming techniques to minimize the energy intensity of 
steel (Btu/ton of finished steel). 


46911 (DOE/TIC—10779(Vol.3)) Energy consumption data 
base. Volume III. Introductory chapter to sectoral studies documenta- 
tion. Final report. (Energy and Environmental Analysis, Inc., Arling- 
ton, VA (USA)). 31 May 1977. 35p. Dep. NTIS, PC A03/MF AO1. 

This document contains information related to the Federal 
Energy Administration's energy consumption data base (ECDB). 
Sections are included on: interpretation of data base output; charac- 
teristics of the data; typical Btu conversion factors; and glossary of 
energy terms. No energy consumption data is presented. (LCL) 


46912 Analysis of feasibility of electrical load management for 
irrigated agriculture in California. Sacramento, CA; California 
Energy Commission (Apr 1979). 111p. (NP—23840). 

An initial feasibility study which identified ways agricultural 
irrigators might adjust their operations to accommodate this transi- 
tion to time-of-use rates is reported. This study was undertaken to 
evaluate the feasibility of managing the electrical load of irrigated 
agriculture in California. More specifically, it was directed at evalu- 
ating the effects of aera the patterns of electrical energy use for 
pumping and determining the impact of such changes on the water 
delivery operations of districts and irrigation activities of California 
farmers. The load management would consist of reducing all or 
some of the pumping load during the 12 noon to 6 pm period 
Monday through Friday, when demands for other uses are collec- 
tively at their maximum. This type of management would enable the 
use of a certain amount of existing generating capacity for meeting 
the overall peak load demands and would thereby forestall the need 
to construct new generating capacity. This report does not recom- 
mend any particular program, nor does it attempt to address full cost 
effectiveness analyses of the programs it reviews. Because it is an 
initial study, the report identifies but does not attempt to analyze all 
positive or negative impacts on agriculture. The report indicates that 
load management will require large capital investments by districts 
and farmers. There has been no consideration of the ability of 
agriculture to finance the facilities necessary to implement load 
management. Also, the economic advantage envisioned for load 
management today may not continue long enough to recover invest- 
ed capital. 


46913 (DOE/TIC—10779(Vol.3)(Ch.4)(Pt.1)) Energy consump- 
tion data base. Volume III, Chapter 4, Part 1. Small industries SIC 20- 
25, 27, 30-32, 34-39. Final report. (Energy and Environmental Analy- 
sis, Inc., Arlington, VA (USA)). 1 Jun 1977. 190p. Dep. NTIS, PC 
A09/MF AO1. 

Data for the energy consumed by three categories of minor 
industries, Stone, Clay, and Glass Products (SIC 32), Food and 
Kindred Products (SIC 20) and Textile Mill Products (Sic 22) during 
1967, 1971, and 1974 are presented. Among the data tabulated are 
regional consumption by industry, year, and fuel type, total U.S. Btu 
consumption in each industry category according to fuel type and 
functional use, and regional expenditures for energy used. (LCL) 


MATERIALS 
REFER ALSO TO CITATION(S) 46885, 46908, 46945 


46914 (SAN—1699-T1) Potential for energy conservation 
through the use of slag and fly ash in concrete. Final report. Price, 
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J.D.; Troop, P.; Gershman, H.W. (Gordian Associates, Inc., Wash- 
ington, DC (USA)). 29 Dec 1978. Contract EC-77-C-03-1699. 184p. 
Dep. NTIS, PC A09/MF AOl1. 

This study provides an overview of the opportunity for 
energy conservation through the use of fly ash and glassy (granulat- 
ed or pelletized) blast furnace slag in the manufacture of blended 
cement or as ingredients with portland cement in concrete. Hydrau- 
lic (portland) cement concrete is the most widely used manmade 
building material in the world; approximately 700 million tons are 
used each year in the U.S. alone. Portland cement, the binder in most 
concrete placed in the U.S., is produced at a great energy cost: the 
U.S. cement industry consumes about 564 trillion BTUs annually, or 
roughly 2% of the energy consumed directly in the nation’s industri- 
al processes. Certain forms of both fly ash and iron blast-furnace slag 
can be used as ingredients in portland cement concrete to supple- 
ment the cementing action of the portland cement, and effectively 
reduce the amount of portland cement required as a binder per unit 
volume of concrete. This report examines the prospects of using the 
residual byproducts of iron and steel manufacture (blast furnace slag) 
and electric utility operations (fly ash) to an increasing extent in 
order to reduce the amount of portland cement required to produce 
an equivalent amount of concrete. This would reduce the overall 
energy required to produce that concrete. 


EQUIPMENT AND PROCESSES 


46915 (AD-A—058893) Heat exchanger technology needs for 
conservation research and technology, ERDA. Technical memo. Thiel- 
bahr, W.H. (Naval Weapons Center, China Lake, CA (USA)). Dec 
1976. Contract E(49-28)-1008. a. NTIS PC A04/MF AOl1. 

This report summarizes the results of a survey taken by the 
author, whose purpose was to identify current and future heat 
exchanger needs within the Division of Conservation Research and 
Technology (CONRT) of the Energy Research and Development 
Administration (ERDA). As background information, for those who 
may be unfamiliar with CONRT, the function and responsibility of 
CONRT is to provide technology required for successful develop- 
ment and implementation of advanced energy conversion systems 
and components for ERDA's Office of Conservation. In more specif- 
ic terms, the objectives of CONRT are to develop technology 
required to implement identified end-use components and systems 
and to provide research support for concepts designed to utilize or 
promote alternative energy sources. CONRT provides assistance in 
meeting technology needs of the more end-use oriented divisions of 
Conservation such as Transportation, Buildings and Industry, Elec- 
tric Utilities and Storage. Given the research and technology respon- 
sibility for such a wide spectrum of activities, it is not surprising to 
find technology needs of other major groups within ERDA, outside 
Conservation, (e.g., Solar, Geothermal, Ocean Thermal, Fossil, Nu- 
clear) coinciding with those of CONRT. 


46916 (STU—77-4294) Drying and dewatering of pulp in hot 
press nips. Back, E. (Styrelsen foer Teknisk Utveckling, Stockholm 
(Sweden)). Oct 1978. 20p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A02/MF AOl. 

The aim of this pilot plant study was to investigate the 
possibilities for increasing the amount of water which could be 
pressed out of continuous lines of pulp by press nips at high 
temperatures. This study should form the basis for a future experi- 
mental study. It is obvious that the dryness obtained is highly 
dependent on the temperature. Thus by increasing the temperature 
the dryness of the pulp could be increased and the energy consump- 
tion at the drying process could be reduced. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 46888 


INDUSTRIAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 45828, 45903 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 46808 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 46796, 46797 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 46038 


46917 (ANL/CNSV-TM-—2) Definition and analysis of the bar- 
riers to the implementation of urban energy recovery systems. (Ar- 
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gonne National Lab., IL (USA)). May 1979. Contract W-31-109- 
ENG-38. 22p. Dep. NTIS, PC A02/MF AO1. 

Major barriers to the implementation of urban energy recov- 
ery systems and the identification of federal programs believed to be 
the most effective in developing these systems are presented. These 
barriers were identified through interviews with 40 persons experi- 
enced in the implementation of urban energy recovery systems. 
These interviewees included engineers, bankers, utility company 
personnel, municipal employees, and companies involved in waste 
recycling and resource recovery. 


EDUCATION AND PUBLIC RELATIONS 


46918 (BNL—50988) Directory of energy—related educational 
programs. Wake, N.S. (Brookhaven National Lab., Upton, NY 
(USA)). Dec 1978. Contract EY-76-C-02-0016. 79p. Dep. NTIS, PC 
A05/MF AOl1. 

This report presents an inventory of energy-related training 
programs being offered within United States Educational Institutions 
that might meet the training needs of less developed countries. 
Training programs in the energy area include the areas of energy 
resources, energy planning and analysis, the development and utiliza- 
tion of different energy technologies including renewable sources, 
and engineering. 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 


46919 (PB—289106) Multinational activities of major U.S. auto- 
motive producers. Volume I. Summary. Final report, July 1977-April 
1978. Ronstadt, R.C.; Casey, W.; Jeannet, J.P.; Marthinsen, J.; 
Whorf, R. (National Highway Traffic Safety Administration, Wash- 
ington, DC (USA)). Sep 1978. Contract DOT-TSC-1387-1. 21p. 
NTIS PC A02/MF AOl. 

The multinational activities of General Motors, Ford, 
Chrysler, and American Motors are documented and analyzed. The 
study contains a compilation of data related to multinational oper- 
ations; specifically it addresses research, development, engineering, 
production, marketing, and sales activities performed abroad. A 
preliminary assessment of the technology transfers within each U.S. 
multinational producer is provided. The study also examines the 
diffusion of production and sales operations abroad; the timing and 
location of these investments are shown consistent with the Product 
Life Cycle Theory of International Trade and Investment. 


46920 (PB—289107) Multinational activities of major U.S. auto- 
motive producers. Volume II. Data on foreign facilities and operations. 
Final report, July 1977-April 1978. Ronstadt, R.C.; Casey, W.; Jean- 
net, J.P.; Marthinsen, J.; Whorf, R. (National Highway Traffic 
Safety Administration, Washington, DC (USA)). Sep 1978. Contract 
DOT-TSC-1387-2. 237p. NTIS PC Al1/MF AO1. 

The objective of Volume II is to present data gathered from 
several sources, public and private, on three aspects of multinational 
involvement for General Motors Corporation, Ford Motor Compa- 
ny, Chrysler Corporation, and American Motors Corporation. The 
three aspects are: (1) research, development, and engineering activi- 
ties abroad; (2) production activities abroad; and (3) sales activities 
abroad. For all three activities the data focus primarily on auto- 
motive operations related to passenger vehicles. In some instances 
the data include other business activities abroad besides passenger 
vehicles because it was not feasible or possible to separate them. 
(Portions of this document are not fully legible) 


46921 (PB—289108) Multinational activities of major U.S. auto- 
motive producers. Volume III. Research, development, and engineering 
abroad. Final report, July 1977-April 1978. Ronstadt, R.C.; Casey, 
W.; Jeannet, J.P.; Marthinsen, J.; Whorf, R. (National Highway 
Traffic Safety Administration, Washington, DC (USA)). Sep 1978. 
Contract DOT-TSC-1387-3. 57p. NTIS PC A04/MF AOl1. 

This is Volume III of the report on the multinational activities 
of the four major U.S. automotive producers. The primary objective 
of Volume III is to evaluate the RDandE activities performed 
abroad by the U.S. automotive multinationals in order to determine: 
(a) which foreign subsidiaries participate in RDandE efforts; (b) the 
magnitude of RDandE efforts made by these foreign subsidiaries; (c) 
the particular location and capabilities of RDandE efforts performed 
abroad; and, (d) the particular type of RDandE performed at differ- 
ent locations abroad. In addition, the report assesses: (e) the factors 
which cause the establishment and evolution of RDandE activities 
abroad by the U.S. automotive multinationals; and, (f) the signifi- 
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cance and probable future of RDandE performed abroad by the U.S. 
automotive multinationals. 


46922 (PB—289109) Multinational activities of major U.S. auto- 
ive producers. Volume IV. A preliminary evaluation of technology 
innovation and transfer. Final report, July 1977-April 1978. Ronstadt, 
R.C.; Casey, W.; Jeannet, J.P.; Marthinsen, J.; Whorf, R. (National 
Highway Traffic Safety Administration, Washington, DC (USA)). 
Sep 1978. Contract DOT-TSC-1387-4. 26p. NTIS PC A03/MF AOl. 
While the ma epee focus of the present study, as reflected in 
Volume II, III, and V, has been upon the overseas activities of the 
four U.S. automobile manufacturers, a supplementary concern has 
been to develop insights into the flows or transfers of technology 
between each U.S. parent corporation and its subsidiaries and affili- 
ates overseas. Volume IV presents some observations and a prelimi- 
nary assessment of these technology flows. The examination is far 
from comprehensive and only peripherally considers the issues of 
technology transfers between a U.S. manufacturer and independent 
foreign automobile manufacturers or other independent firms. 


46923 (PB—289110) Multinational activities of major U.S. auto- 
motive producers. Volume V. Diffusion of production and sales oper- 
ations abroad. Final report, July 1977-April 1978. Ronstadt, R.C.; 
Casey, W.; Jeannet, J.P.; Marthinsen, J.; Whorf, R. (National High- 
way Traffic Safety Administration, Washington, DC (USA)). 
1978. Contract DOT-TSC-1387-5. 118p. IS PC A06/MF AOI. 

This is Volume V on the multi-national activities of the major 
U.S. automotive producers. The purpose of this Volume is to evalu- 
ate the foreign manufacturing and sales activities of the General 
Motors Corporation, Ford Motor Company, and Chrysler Corpora- 
tion. In the following pages, data, accessed from the databank of the 
Harvard Business School's Multinational Enterprise Project, are 
presented, summarized and analyzed. Special programs were written 
to access the data from General Motors, Ford, and Chrysler Corpo- 
ration and to foremat the data for variables related to principal 
activity, location, size, ownership, and markets. 


46924 Passenger car engines. New York, NY; Institution of 
Mechanical Engineers (1977). 278p. — 731190—). Society of 
Automotive Engineers, Warrendale, P. 

From Conference on eer car engines; London, UK (6 
Nov 1973). 

A separate abstract was prepared for each of two 4% in 


the ee CIF) The remaining papers were not in scope the 


data base. (TF 


DIESEL 


46925 (AD-A—059105) Direct utilization of crude oil as fuel in 
the U.S. Army 6V53T diesel engine. Interim report, April 1977-June 
1978. Frame, E.A. (Southwest Research Inst., San Antonio, TX 
(USA). Army Fuels and Lubricants Research Lab.). Jun 1978. 
Contracts DAAGS53-76-C-003;DDAK70-78-C-0001. 46p. NTIS PC 
A03/MF AOl1. 

Performance data were obtained for several crude oils used as 
fuel in the U.S. Army 6V53T engine. A crude oil containing 1.7w% 
sulfur was steady-state endurance tested for 166 hours at which time 
the test was stopped due to a significant power decreased which was 
caused by a burned exhaust valve. 


TURBINE 
REFER ALSO TO CITATION(S) 46893, 46895, 46897, 46898, 46932 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 


46926 Stirling engine nodal analysis program. Schock, A. (Fair- 
child Space and Electronics Co., Germantown, MD). J. Energy; 2: 
No. 6, 354-362(Nov 1978). 

A general-purpose program for the nodal analysis of Stirling- 
cycle devies or other cyclic, regenerative machines is described. It 
employs finite-difference, explicit-forward solutions and is readily 
adaptable to various machine topologies. The machine is divided 
into specifiable numbers of fluid and solid nodes. The program 
solves three coupled gasdynamic differential equations (mass, mo- 
mentum, and energy balances) for each fluid node and an energy 
balance for each solid node. Interactions between these are repre- 
sented by heat-transfer and fluid friction terms. The kinetic energy of 
the fluid and the inertial resistance to flow acceleration are account- 
ed for. Leakages through seals and ports are included in the analysis. 
The equations are solved by means of a modified lapfrog technique, 
using special schemes for enhanced mathematical stability and for 
accelerated convergence to a steady-state cycle. The program is 
applicable to both disciplined-piston and free-piston engines. A typi- 
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cal problem is solved, and the solutions are presented in Eulerian and 
Lagrangian form. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 46740, 46746, 46868 


46927 (DOE/NASA/1044—79/2) Performance of a 14.9-kW 
laminated-frame dc series motor with chopper controller. Schwab, J.R. 
(National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center). Jun 1979. Contract EC-77-A-31- 
1044. 44p. (NASA-TM—79177). Dep. NTIS, PC A03/MF AOl1. 

Very little performance data is available for chopper con- 
trolled dc series motors as used in battery powered electric vehicles. 
This report presents test results obtained through experimental test- 
ing of a 14.9 kW (20 hp) traction motor using two types of excita- 
tion: ripple-free dc from a motor-generator set for baseline data and 
chopped dc as supplied by a battery and chopper controller. For the 
same average values of input voltage and current, the power output 
was independent of the type of excitation. However, at the same 
speeds, motor efficiency at low power output (corresponding to low 
duty cycle of the controller) was 5 to 10 percentage points less on 
chopped dc than on ripple-free dc. This illustrates that for chopped 
waveforms, it is incorrect to calculate input power as the product of 
average voltage and average current. Locked-rotor torque, no-load 
losses, and magnetic saturation data were also determined. 


46928 (UCRL—52773(Vol.1)) Assessment of the applicability of 
mechanical energy storage devices to electric and hybrid vehicles: 
Volume 1 - executive summary. Schwartz, M.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 May 1979. Con- 
tract W-7405-ENG-48. 17p. Dep. NTIS, PC A02/MF AO1. 

This study assesses the ability of mechanical energy storage 
devices to improve the performance of electric vehicles. The power 
and energy required in a storage device to realize specific improve- 
ments upon current and near-term electric vehicle performance 
specifications are calculated. A review of candidate mechanical 
energy storage devices, concludes that only flywheels and, for some 
applications, hydraulic accumulators are practical in this context. 
With respect to each performance specification, data is presented on 
the vehicle-mass fraction of the mechanical energy storage system as 
a function of its specific energy and the overall vehicle mass. The 
study indicates that mechanical energy storage devices may or may 
not improve range, depending on the particular configuration of the 
vehicle and the driving cycle. 


46929 (TID—28858(Draft)) Commercialization eg ll 7 
for electric and hybrid vehicles. Brown, P.; Davis, P.; Hag 

Katz, M. (Department of Energy, Washington, DC (usa), {nai 
91p. Dep. NTIS, PC A05/MF AOI. 

This report identifies some of the barriers to be overcome 
before electric-powered vehicle technology is ready to be used 
commercially. The report identifies possible actions that might be 
considered to remove specific barriers. Part I, Concept Statement for 
Electric and Hybrid Vehicles, offers a description and developmen- 
tal history. Part Il, Commercialization Readiness Assessment for 
Electric and Hybrid Vehicles, contains discussions on technical 
readiness, market/economic readiness, environmental readiness, in- 
stitutional readiness, benefits analysis, and readiness assessment con- 
clusions. Part III, Commercialization Strategy for Electric and 
Hybrid Vehicles, presents commercialization profiles, goals, and 
recommended strategy and activities. (MCW) 


HYBRID SYSTEMS 


REFER ALSO TO CITATION(S) 46928 


VEHICLE DESIGN FACTORS 


46930 Small-type passenger car: Mitsubishi Mirage. Kisuna, K.; 
Ito, H. (Mitsubishi Motor Corp., Japan). Tech. Rev., Mitsubishi Heavy 
Ind.; 15: No. 3, 230-234(Oct 1978). 

Mitsubishi Motors Corporation put on sale in Japan in March 
this year a new small-type passenger car Mitsubishi Mirage as a car 
meeting the needs of the age of resources and energy saving. 
Developed with the concerted efforts of the company, the Mitsubi- 
shi Mirage is entirely new and unique in style and has realized both 
high performance and low fuel consumption simultaneously. The 
company’s objective of the development of the Mitsubishi Mirage 
and an outline of the car are introduced. 
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ENGINE SYSTEM 


46931 (UCRL—82607) Optimal opportunistic engine build poli- 
cies. George, L.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 17 Apr 1979. Contract W-7405-ENG-48. 7p. 
(CONF-790823—1). Dep. NTIS, PC A02/MF AO1. 

From 14. Annual SOLE symposium, Society of Logistic 
Engineers; Clearwater, FL, USA (12 Aug 1979). 

Opportunistic maintenance consists of opportunistic replace- 
ment policies and opportunistic build policies. Replacement policies 
specify which parts to remove when an opportunity arises. Build 
policies specify which parts should be taken from the spares inven- 
tory to replace the parts removed according to the opportunistic 
replacement policies. Both policies should be used to reduce future 
maintenance requirements. The objective of opportunistic build poli- 
cies is to build engines with age compatible parts. This objective is 
measured by the number of future scheduled removals or the remov- 
al rate. If the spare parts are functionally identical but otherwise 
unequal, careful selection of the parts to install can reduce future 
—_ removals. Single and multiple engine opportunistic build 
policies for engines with repairable or nonrepairable parts are de- 
scribed. The problem of determining optimal opportunistic build 
policies is combinatorially difficult. An approximate solution method 
can be applied to opportunistic build problems, and the method is 
guaranteed to give close to an optimum solution for engines with 
two life limited parts. 


EMISSION CONTROL 


46932 (AD-A—061483) U.S. Air Force turbine engine emission 
survey. Volume III. Engine model summaries. Final report, January 
1975-June 1978. Souza, A.F.; Daley, P.S. (Scott Environmental 
Technology, Inc., Plumsteadville, PA (USA)). Aug 1978. Contract 
F29601-75-C-0046. 96p. NTIS, PC AOS/MF AOl1. 

The gaseous exhaust emissions from 14 military gas turbine 
engines were measured at various power levels from idle to full 
power including afterburning. SAE smoke number was determined. 
The body of data was analyzed to show relationships among the 
data. These studies included the effect of power setting on emission 
index and smoke number, variation of gas concentrations across the 
exhaust plume and the degree of uncertainty introduced by abbrevi- 
ated sampling methods. A summary table of ‘Best Estimate’ emission 
factors for all the engines tested is provided. 


46933 (N—78-32426) Automotive fuel economy and emissions 
program. Final report, June 1975 - December 1976. Dowdy, M.W.; 
Baisley, R.L. (California Inst. of Tech., Pasadena (USA)). Jun 1978. 
Contract DOT-RA75-41. 209p. 

Experimental data were generated to support an assessment of 
the relationship between automobile fuel economy and emissions 
control systems. Tests were made at both the engine and vehicle 
levels. Detailed investigations were made on cold-start emissions 
devices, exhaust gas recirculation systems, and air injection reactor 
systems. Based on the results of engine tests, an alternative emission 
control system and modified control strategy were implemented and 
tested in the vehicle. With the same fuel economy and NOx emis- 
sions as the stock vehicle, the modified vehicle reduced HC and CO 
emissions by about 20 percent. By removing the NOx emissions 
constraint, the modified vehicle demonstrated about 12 percent 
better fuel economy than the stock vehicle. 


46934 (PB—286296) Performance characteristics of automotive 
engines in the United STates. Second series - report No. 7. 1977 Ford 
171 CID (2.8 liters), 2V. Interim report, November 1977. Koehler, 
D.E.; Stamper, K.R.; Marshall, W.F. (Department of Energy, Bar- 
tlesville, OK (USA). Bartlesville Energy Research Center). May 
1978. Contract DOT/TSC-RA-76-23. 64p. NTIS PC A04/MF AO1. 
Experimental data were obtained in dynamometer tests of a 
1977 Ford 171 CID engine to determine fuel consumption and 
emissions (hydrocarbon, carbon monoxide, oxides of nitrogen) at 
steady-state engine-operating modes. The objective of the program is 
to obtain engine performance data for estimating emissions and fuel 
economy for varied engine service and duty. The intent of the work 
is to provide basic engine characteristic data required as input for 
engineering calculations involving ground transportation. 


46935 (PB—288400) Effects of low ambient temperature on the 
exhaust emissions and fuel economy of 84 automobiles in Chicago. 
Technical report. Heinmiller, W. (Environmental Protection Agency, 
Ann Arbor, MI (USA)). Oct 1978. 25p. NTIS PC A02/MF AOIl. 

This report describes the results of a project in which pairs of 
tests were conducted in 84 in-use passenger cars, once under low 
temperature conditions (16 F to 57 F), and again under standard 
laboratory conditions. Each sequence included the 1975 Federal Test 
Procedure (exhaust emissions only), the Highway Fuel Economy 
Test and three short cycle tests. The vehicles were randomly ob- 
tained, tested in a ‘as-received’ condition, and work was performed 
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between January and March 1978. Results show that HC and CO are 
most sensitive to cold temperature, while NOX is affected only 
slightly. Fuel economy suffered by an average of 7%, Vehicle fleets 
from manufacturers which used different control technologies were 
found to behave considerably differently at low temperatures. 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 46044, 46045, 46925 


46936 (LA-UR—79-621) Liquid hydrogen as an automotive fuel. 
Stewart, W.F. (Los Alamos Scientific Lab., NM (USA)). 1979. 
Contract W-7405-ENG-36. 17p. (CONF-790815—2). Dep. NTIS, 
PC A02/MF AOl1. 

From Cryogenic engineering conference; Madison, WI, USA 
(21 Aug 1979). 

Cryogenic liquid is the only form of hydrogen storage that is 
presently capable of competing with gasoline on the basis of weight 
and vehicle range; however, a larger volume is required and its 
extreme cold will require special considerations. At least six hydro- 
gen fuel projects, involving six container designs and six vehicles, 
have used liquid hydrogen storage. Some of these projects used 
existing laboratory type containers while others involve containers 
designed especially for the project. Service (refueling) stations and 
bulk distribution systems can be built using present technology. 
These can be similar in concept to the present service stations and 
distribution systems. Vehicle refueling and bulk liquid hydrogen 
transfer will probably be computer controlled - automated as com- 
pletely as possible. Liquid hydrogen can begin its entry into the 
automotive fuel picture as a fuel for fixed-base vehicles such as 
trucks, buses, taxis, etc., and expanded into the private sector as its 
availability increases. 


46937 (P—6303) Methanol as an automobile fuel. Dole, S.H. 
(RAND Corp., Santa Monica, CA (USA)). Feb 1979. 10p. Rand 
Corp., Santa Monica, CA. 

With the price of gasoline at the refinery gate and methanol at 
the plant as they appear in the present market, methanol cannot 
compete with gasoline as an automotive fuel. The price of methanol 
would have to drop considerably relative to that of gasoline, or the 
price of gasoline would have to rise considerably relative to that of 
methanol, before methanol fuel would become an attractive alterna- 
tive to gasoline. Under certain combinations of plant prices for 
methanol and gasoline, a preferred strategy would be use methanol 
as an intermediate chemical and convert it into gasoline rather than 
to use it directly as an automotive fuel. 


MATERIALS 


46938 (AD-A—059194) Materials research at Stanford Universi- 
ty. Annual report No. 17 (final), 1 July 1977-30 June 1978. (Stanford 
Univ., CA (USA). Center for Materials Research). Jul 1978. 411p. 
NTIS PC A18/MF AO. 

This Seventeenth Annual Report includes information briefly 
describing the total research activity related to the science of materi- 
als at Stanford University during the period July 1, 1977 through 
June 30, 1978. This report contains brief descriptions of the various 
individual research programs active during this period. Arrangement 
by principal investigator was used. In addition to brief abstracts 
relating to the various research programs, including the five major 
Thrust group research programs yoyo by the NSF-MRL block 
grant, compilations are included of publications, doctoral disserta- 
tion, faculty and senior staff members, research associates, graduate 
students and degrees awarded. Finally, a name index has been added 
for convenience in locating references to the activities of specific 
individuals. 


46939 (CONF-790710—2) Phase-change techniques for finite 
element conduction codes. Lemmon, E.C. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 1979. Contract EY-76-C-07-1570. 10p. 
Dep. NTIS, PC A02/MF AO1. 

From International conference on numerical methods in ther- 
mal problems; Swansea, Wales, UK (2 Jul 1979). 

A method employing integral averaging techniques is pro- 
posed to aid conduction finite element code users in approximating 
multidimensional phase change problems such as: (a) liquid solidifi- 
cation under action of surface heat removal such as ice production 
or solidification of a casting, (b) thermal/chemical decomposition of 
a solid without removal of degraded material from the remaining 
virgin material such as charring of wood or reinforced plastics, (c) 
ablation of solids where the products of decomposition are removed 
on formation such as melting glass or subliming teflon. Of prime 
interest to the method is the determination of the amount of material 
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solidified, decomposed, melted or sublimed and the location of the 
phase change interface as a function of time as it moves through the 
one-, two-, or three-dimensional finite element mesh. As the interface 
moves through each element, the energy involved in the phase 
change process and the difference in heat capacity and conductivity 
of two phases is accounted for. A method is also included to 
acer eames convective heat transfer at the moving phase change 
interface. 


46940 (LA-UR—79-1229) Survey of procedures for estimating 
the distribution of spherical particles from plane sections. Goldman, 
A.; Lewis, H.D.; Visscher, W.M. (Nevada Univ., Las Vegas (USA); 
Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 1lp. (CONF-790559—1). Dep. NTIS, PC A02/MF AOl1. 

From Powder and bulk solids conference and exhibition; 
Philadelphia, PA, USA (15 May 1979). 

Estimating the size distribution of particles in a sample 
volume from area analysis of a planar slice is one of the difficult 
fundamental problems of applied stereology. The original formula- 
tion of an integral equation “4 Wicksell (1925) as an approach to this 
problem led to the en rey of several procedures for solution, 
including a simple model of successive differences by Saltikov 
(1967), a generalized method of successive differences by Lewis et al 
(1973), a method of moments by Watson (1971), polynominal fits by 
Minerbo and Levy (1969), spectral differentiation and product inte- 
gration by Anderssen and Jakemann (1975), and ridge regression and 
cross validation by Wahba (1979). This discussion presents yet 
another method (Histogram Method) for solution of the problem, 
and introduces a constrained minimum variance estimator procedure 
which eliminates the negative probability anomaly. Several examples 
of the use of the above methods in analysis of real data are given. 
The utility of the constrained minimum variance procedure used 
with the Saltikov and Histogram methods is demonstrated. 


46941 (LBL—7355) Materials and Molecular Research Division 
annual report, 1977. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 1977. Contract W-7405-ENG-48. 553p. Dep. NTIS, 
PC A24/MF AOl1. 

Progress in research in structure of materials, mechanical, and 
physical properties, solid state ‘ap om and materials chemistry, 
including chemical structure, high temperature and surface chemis- 
try, is reported. (FS) 


46942 (PUB—112(Vol.3)) History of Met Lab section C-I, May 
1944—April 1945. Seaborg, G.T. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). May 1979. Contract W-7405-ENG-48. 
625p. Dep. NTIS, PC A99/MF AO1. 

A history in diary form of the lives and the research per- 
formed by the many chemists who worked at the Chicago Metallur- 
gical Laboratory during World War II is presented. (FS) 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 47172 


46943 (LBL—7355, pp 5-267) Materials sciences. 1977. 
In Materials and Molecular Research Division annual report, 
1977 


Research is presented concerning materials sciences including 
metallurgy and ceramics, solid state physics, and materials chemis- 
try; chemical sciences covering radiation sciences, chemical physics, 
atomic physics, and chemical energy; nuclear sciences; advanced 
isotope separation technology, energy technology; fossil energy; and 
solar energy. (FS) 


46944 (WARD-NA—3045-52) Self-welding evaluation of Triba- 
loy 400, 700, and 800 in flowing sodium. Chang, J.Y.; Schrock, S.L. 
(Westinghouse Electric Corp., Madison, PA (USA). Advanced Re- 
actors Div.). Apr 1979. Contract EY-76-C-02-3045-001. 38p. AT. 

The objective of this study is to provide experimental infor- 
mation on the self-welding characteristics of materials used in 
sodium cooled fast breeder reactor components. Materials in some 
components, such as pumps, valves, and core support structures, will 
be in static contact, under load, for extended periods while immersed 
in high-temperature sodium. The self-welding characteristics were 
determined by measuring the forces required to separate the test 
specimens in a tensile mode after simulated service exposures to 
time, temperature, and load in a prototypic sodium environment. 
Two types of separation tests were performed. In the first type, 
separation forces were measured at the exposure temperatures in a 
sodium test chamber (regular test), and the second type was meas- 
ured at the room temperature in an air atmosphere after removal of 
the samples from the sodium chamber (screening test). 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 46472, 46743, 46955, 47138 
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46945 (COO—2893-8) Pelletized vs. natural iron ore technology: 
energy, labor, and capital changes. Final report. Kakela, P. (Illinois 
Univ., Urbana (USA). Center for Advanced Computation). Se 
1978. Contract EY-76-S-02-2893. 75p. Dep. NTIS, PC A04/M 
AOl. 

Total energy requirements per ton of iron-in-ore for natural 
and pelletized ore were calculated by a hybrid energy analysis. 
Energy requirements for ore preparation were subsequently consid- 
ered as one energy input (embodied) to blast furnaces. Total energy 
requirements per ton molten iron were calculated for each year from 
1955 through 1975 to identify changes attributable to the shift in iron 
ore preparation. Four results were found. (1) In practice, the lean 
ores are energetically superior. Pelletized ore requires more energy 
at the mine than natural ore, but pellets produce offsetting energy 
savings in the blast furnace. (2) Labor changes followed a similar 
pattern: man-hours per ton of molten iron increased at the mine with 
pelletization, but decreased at the blast furnance. Net labor required 
per ton of molten iron has decreased with pelletization. (3) Capital 
investments per ton of molten iron have increased greatly at iron ore 
mines with a and decreased moderately at blast furnaces. 
New capital investment per ton of molten iron has increased with 
pelletization. (4) In the iron and steel industry, relatively low-priced 
energy held a substantial advantage over high-priced labor between 
1950 and 1969. The industry, however, discovered that capital 
investments in pellet plants could save both labor and energy up to 
1963; after 1963 capital and energy weresubstituted for labor. A 
sharp reversal of substitutional advantage occurred in 1970; energy 
jumped to the most costly factor. Thus capital presently shows a 
strong substitutional advantage over high-priced energy and inter- 
mediately-priced labor. 


46946 (FE—2606-5) Development of automated welding process- 
es for field fabrication of thick-walled pressure vessels: electron beam 
method. Fifth quarterly report, October 1—December 31, 1978. 
Weber, C.M. (Babcock and Wilcox Co., Alliance, OH (USA). Re- 
search and Development Div.). 1978. Contract EF-77-C-01-2606. 
28p. Dep. NTIS, PC A03/MF AO1. 

This is the fifth quarterly a of a project to develop and 
demonstrate an electron beam welding procedure for pore J 8” 
thick SA 387 Grade 22 Class 2 (2-1/4 Cr—1 Mo) steel. A total of 324 
welds have been made to date. Much difficulty has been encountered 
in the past in attempts to make partial penetration welds (4-1/2” 
deep) which do not have a necklace defect. However, a beam 
oscillation pattern, the horseshoe pattern, has been successfully used 
to make defect-free, partial penetration welds in the horizontal 
position. An 8” thick, defect-free weld was made. Determination of 
the optimum welding procedure has not yet been made though. For 
welding in the vertical position, a shoe was designed and used to 
make void-free, partial penetration welds. A welding procedure 
which produces defect-free welds in the vertical position has not yet 
been developed. 


46947 (LBL—9208) Precipitation hardening in Fe—Ni base aus- 
tenitic alloys. Chang, K.M. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). May 1979. Contract W-7405-ENG-48. 107p. 
Dep. NTIS, PC A06/MF AO1. 

Thesis. 

The precipitation of metastable NisX phases in the austenitic 
Fe—Ni-base alloys has been investigated by using various combina- 
tions of hardening elements, including Ti, Ta, Al, and Nb. The 
theoretical background on the formation of transition precipitates 
has been summarized based on: atomic size, compressibility, and 
electron/atom ratio. A model is proposed from an analysis of static 
concentration waves ordering the fcc lattice. Ordered structure of 
metastable precipitates will change from the triangularly ordered y’, 
to the rectangularly ordered yy’, as the atomic ratio (Ti + Al)/(Ta 
+ Nb) decreases. The concurrent precipitation of yy’ and y’’ occurs 
at 750°C when the ratio is between 1.5 and 1.9. Aging behavior was 
studied over the temperature range of 500°C to 900°C. Typical 
hardness curves show a substantial hardening effect due to precipita- 
tion. A combination of strength and fracture toughness can be 
developed by employing double aging techniques. The growth of 
these coherent intermediate precipitates follows the power law with 
the aging time t : t/sup 1/3/ for the spherical y’ particles; and t/sup 
1/2/ for the disc-shaped y”’. The equilibrium 8 phase is observed to 
be able to nucleate on the surface of imbedded carbides. The 
addition of 5 wt % Cr to the age-hardened alloys provides a non- 
magnetic austenite which is stable against the formation of mechani- 
cally induced martensite.Cr addition retards aging kinetics of the 
precipitation reactions, and suppresses intergranular embrittlement 
caused by the high temperature solution anneal. The aging kinetics 
are also found to be influenced by solution annealing treatments. 


46948 (ORNL/TM—6879) Heat-to-heat and directionality vari- 

ations of elastic constants in types 304 and 316 stainless steel and 2 1/ 

4 Cr—1 Mo steel. Hammond, J.P.; Brinkman, C.R. (Oak Ridge 

eng Lab., TN (USA)). Jul 1979. Contract W-7405-ENG-26. 
p. AT. 
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The heat-to-heat variability of the dynamic elastic constants 
(E, G, and v) was determined for types 304 and 316 stainless steel in 
the mill-annealed and reannealed conditions at room temperature 
and to a limited extent at elevated temperatures. The variability of 
elastic constants with principal direction in plates of reannealed 
types 304 and 316 stainless steel and isothermally annealed 2 1/4 
Cr—1 Mo steel were examined to assess any effects of preferred 
crystallographic grain orientation. Heat-to-heat variations of elastic 
constants proved to be small. For three heats of reannealed 51 to 70- 
mm-thick type 304 stainless steel plate, which show little anisotropy, 
E, G, and v varied by no more than 0.3%. The elastic constants of 
these same plates in the mill-annealed condition, varied between 0.55 
and 0.80%. Generally, the elastic moduli were slightly lower for the 
mill-annealed state than the reannealed. Although the individual 
elastic constants varied more as the range of section thicknesses 
increased, in no instance did Young's modulus vary by more than 
0.85% in either stainless steel. Reannealed thin austenitic steel plates 
(type 304 stainless steel, 25 mm thick, and type 316 stainless steel, 13 
mm thick) showed moderate directional effects, which were attribut- 
ed to preferred crystallographic orientations resulting from metal- 
working and heat-treating. The Poisson’s ratios, which showed 
highest sensitivity to preferred orientation, varied by about 5 to 6%. 
In contrast, the 2 1/4 Cr—1 Mo steel showed virtually no directiona- 
lity. This was attributed to a randomization of grain orientations 
promoted by the allotropic transformation in this ferritic material. 


46949 Metal transfer during vacuum consumable arc remelting. 
Zanner, F.J. Metall. Trans., B; 10: No. 2, 133-142(Jun 1979). 

An investigation was conducted to determine how metal is 
transferred during vacuum consumable arc remelting. The transfer 
mode was found to be dependent on arc length for the electrode 
sizes (0.10 to 0.20 m diam) and electrical parameters studied (1.9 to 3 
kA and 25 V). At short arc lengths = 0.03 m, metal transfer was 
found to occur when liquid metal spikes hanging from the cathode 
form a low resistance bridge (drop short) by touching the anode and 
then subsequently rupture. The formation and rupture of these 
molten metal bridges was confirmed with electrical resistance mea- 
surement. During the bridge lifetime (0.0003 to 0.020 s) the arc was 
extinguished and all of the electrical power was directed through the 
molten bridge. At long arc lengths (> 0.1 m) the spikes separate 
before touching the anode. Experimental observations concerning 
the coalescence of molten material at the cathode tip were made and 
they were found to be in agreement with theories on liquid instabil- 
ities. A review of pertinent literature concerning vacuum arcs was 
conducted and this along with general information on vacuum 
consumable arc remelting are included as background information. 


46950 Metastable carbon phases from CF; reactions. Part I. 
Reactions with SiC and Si. Holcombe, C.E. Jr.; Condon, J.B.; John- 
son, D.H. (Union Carbide Corp., Oak Ridge, TN). High Temp. Sci.; 
10: No. 3, 183-195(Sep 1978). 

Reactions of CF, with B-SiC and Si powders were studied by 
thermal analysis techniques. Products were examined by x-ray and 
electron diffraction and electron microscopy. Two exotherms occur 
with B-SiC: at 874°C, possibly from preferential reaction of the (111) 
planes; at 982°C, presumably from rapid reaction on arbitrary 
planes. The primary product is amorphous carbon; however, graph- 
Ite, carbon VI, or lonsdaleite single crystals also form. With Si 
powder, an exothermic reaction at 990°C results from the formation 
of textured B-SiC. 


46951 Metastable carbon phases from CF, reactions. Part II. 
Reactions with CHsSiCl;. Holcombe, C.E. Jr.; Condon, J.B.; John- 
son, D.H. (Union Carbide Corp., Oak Ridge, TN). High Temp. Sci.; 
10: No. 3, 197-210(Sep 1978). 

High-voltage electric-discharge reactions of CF, with 
CHsSiCls around a 1:1 molar ratio produce a type of amorphous 
carbon (20—30 A spheres) with broad diffraction peaks at ~ 4 and 
~ 2A. Annealing this product from 600 to 800°C in argon resulted 
in the formation of chaoite and graphite platelets, with the former 
appearing to crystalize and sinter to form crystals. Pyrolytic deposi- 
tions with CF,, CHsSiCls, and Hz yield the amorphous phase (with 4 
A peak) plus a small amount of 8-SiC at 900°C; whereas, at 1200°C, 
only B-SiC and graphite occur. Epitaxial deposition onto B-SiC 
powder at 900°C yielded 4H or 33R SiC oriented layers. Electric 
discharge to a heated coil produced a material composed of an 
amorphous and c rystaline phase, with a purity > 99.5% and density 
of 1.8—2.1 g/cm*. The amorphous phase appears to be graphite- 
related; tg the crystalline phase seems to be related to chaoite 
or carbyne. 


46952 (Specification) stainless steel billets, bars and sheet type 
316 (16 Jun 1976) (Engineering Materials). (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). (CAPE—2638). 

8 drawings. 

The specification establishes the requirements for high-purity 
type 316 stainless steel manufactured by either the vacuum induction 
melt/vacuum arc remelt (VIM/VAR) process or by the vacuum 
induction melt/electro slag remelt (VIM/ESR) process. 


MATERIALS 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 46432, 46947, 46983, 46985, 
47033, 47035, 47828 


46953 (AD-A—061867) Feasibility study on the use of small- 
angle neutron scattering for microstructural determinations of techno- 
logical alloys, carried out at Atomic Weapons Research Establishment 
(AWRE), Aldermaston, England. Final report. Herman, H. (State 
Univ. of New York, Stony Brook (USA). Dept. of Materials Sci- 
ence). 1978. Contract N00014-78-M-0074. 58p. NTIS PC A04/MF 
AOl. 

A study was carried out at the Atomic Weapons Research 
Establishment (AWRE), Aldermaston, England, on the use of small- 
angle neutron scattering (SANS) for non-destructive evaluation of 
alloys of technological importance. A range of ferrous and nickel- 
based superalloys were examined in different conditions. SANS is 
sensitive to the development of heterogeneities having sufficient 
scattering power for neutrons. It is concluded that this method can 
play an important role in alloy development and long range alloy 
test programs. (Author) 


46954 (BNL—25759) Comparison of procedures for quantitative 
x-ray analysis in thin films. Sabatini, R.; Pande, C.S. (Brookhaven 
National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
13p. (CONF-790813—2). Dep. NTIS, PC A02/MF AO1. 

From 14. annual meeting of the Microbeam Analysis Society; 
San Antonio, TX, USA (13 Aug 1979). 

For the case of microanalysis of 304 stainless steel, the Cliff— 
Lorimar technique and the Super ML Fitting technique seem to give 
equally reliable results. Part of th he reason for this good agreement is 
that the specimen provides a small region where the concentration of 
the elements of interest are well known. The reference point was 
taken at a distance approximately 1 p from the grain boundary, 
where one could assume the concentrations of these elements to be 
the same as in the bulk. The bulk standards present a problem, in 
that, if a standard is not a pure element, the correction factors using 
ZAF at 120 kV could be very large. The absorption effect for pure 
elements has to be either measured or calculated for the operating 
conditions. The duplication of exact operating conditions over a 
long period of time is doubtful, which would necessitate running the 
bulk standards either before or after each run. One solution is to use 
bulk standards at an accelerating voltage much lower than that used 
in the thin film analysis. The MTF program did not give us as 
reliable results as the first two. The most likely explanation for this is 
that the Cr in the sample is fluorescing; since the MTF —— 
assumes no fluorescence we should not expect very reliable results in 
this case. Thickness = 1000 A does not seem to effect the relative x- 
ray intensities. However, in the thicker films matrix corrections may 
be significant. Hence the most suitable specimen thickness range for 
ion milled stainless steel specimens appears to be 1000 to 2000 A. 


46955 (CONF-790538—-6) Characterization of heat treatment in- 
duced changes in Li—Na beta-alumina single crystals. Dubin, R.R.; 
Kasper, J.S.; Bates, J.B.; Kaneda, T. (General Electric Co., Schenec- 
tady, NY (USA); Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/MF AOI. 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Single crystals of lithium—sodium beta alumina with 40 to 
95% substitution of Li* for Na* were annealed in air and in vacuum 
at temperatures up to 1000°C. The specimens were examined before 
and after each heat treatment by pulsed NMR, Raman scattering, 
infrared absorption, and x-ray diffraction. After annealing at 600°C 
or above, the two original Raman bands due to ’Li* vibrations 
merged into a single peak accompanied by a narrowing of spinel 
block phonon bands. The 1000°C annealing introduced a broad 7Li 
NMR re one and substantially reduced narrow line ’Li intensity. 
X-ray difffraction patterns showed that a second phase grows epitax- 
ially with the beta-alumina structure as a result of high temperature 
heat treatment. The present results suggest that the thermal induced 
changes observed are due to diffusion of lithium out of the conduct- 
ing plane and into the spinel-block. 


46956 (EPRI-FP—1068) Alloy design for long time stability. 
Final report. Machlin, E.S.; Shao, J. (Columbia Univ., New York 
(USA). Henry Krumb School of Mines). May 1979. 175p. Dep. 
NTIS, PC A08/MF AO. 

Evaluating the potential for precipitation of a brittle phase - 
the sigma phase - in stainless steels and in superalloys during the 
expected ‘life’ of these materials in steam electricity-generator sta- 
tions, nuclear power plants and gas turbine power generators is the 
objective of this research. Computer modelling procedures were 
used to evaluate this potential. Predictions of ths procedures were 
compared to experimental data in order to verify the models used. 
On the basis of the results the following recommendations are made: 
(1) austenitic stainless steels (grades 304, 316, 321, and 347) not be 
used at temperatures above 1100°F in boilers or nuclear reactors; (2) 
nickel base superalloys, which the program SIGMA-SAFE predicts 
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are prone to precipitate the sigma phase, not be used in gas turbines 
for power generation. 


46957 (ORNL/TM—6705) Analytical electron microscope study 
of the omega phase transformation in a zirconium—niobium alloy. 
Zaluzec, N.J. (Oak Ridge National Lab., TN (USA)). Jun 1979. 
Contract W-7405-ENG-26. 334p. Dep. NTIS, PC A15/MF AOI. 

Thesis. 

An in-situ study of the as-quenched omega phase transforma- 
tion in Zr—15% Nb was conducted between the temperatures of 77 
and 300°K using analytical electron microscopy. The domain size of 
the omega regions observed in this investigation was on the order of 
30 A, consistent with previous observations in this system. No 
alignment of omega domains along <222> directions of the bec 
lattice was observed and in-situ thermal cycling experiments failed to 
produce a long period structure of alternating 8 and w phase regions 
as predicted by one theory of this transformation. Several techniques 
of microstructural analysis were developed, refined, and standard- 
ized. Grouped under the general classification of Analytical Electron 
Microscopy (AEM) they provide the experimentalist with a unique 
tool for the microcharacterization of solids, allowing semiquantita- 
tive to quantitative analysis of the nooner crystallography, 
elemental composition, and electronic structure of regions as small as 
20 A in diameter. These techniques have complications, and it was 
necessary to study the AEM system used in this work so that 
instrumental artifacts which invalidate the information produced in 
the microscope environment might be eliminated. Once these factors 
had been corrected, it was possible to obtain a wealth of information 
about the microvolume of material under investigation. The mi- 
croanalytical techniques employed during this research include: 
energy dispersive x-ray spectroscopy (EDS) using both conventional 
and scanning transmission electron microscopy (CTEM, STEM), 
transmission scanning electron diffraction (TSED), the stationary 
diffraction pattern technique, and electron energy loss spectroscopy 
(ELS) using a dedicated scanning transmission electron microscope 
(DSTEM). 


46958 Lattice and spin dynamics of y-Ce. Stassis, C.; Gould, T.; 
McMasters, O.D.; Gschneidner, K.A. Jr.; Nicklow, R.M. (Ames 
Laboratory—USDOE and Departments of Physics and Metallurgy, 
Iowa State University, Ames, Iowa 50011). Phys. Rev., B: Condens. 
Matter; 19: No. 11, 5746-5753(1 Jun 1979). 
Inelastic-neutron-scattering techniques have been used to 
study the lattice dynamics and magnetic scattering of fec y-Ce. The 
phonon dispersion curves at room temperature were determined 
along the [100], [110], [111], and [0&1] symmetry directions. Com- 
parison of the measured dispersion curves with those of Th show 
that the spectrum of y-Ce is in general softer than one would expect 
by taking into account the differences in mass, interatomic spacing, 
and melting temperatures of these elements. This relative softening 
of the phonon frequencies is more pronounced for the phonon 
branches whose slopes in the elastic limit involve the elastic con- 
stants Ci: and Ci2 which determine the bulk modulus of the element. 
Thus it seems that premonitory effects of the y — a transition are 
present in the room-temperature dispersion curves of y-Ce. The 
elastic constants and lattice specific heat were evaluated by a stand- 
ard Born—von Karman analysis. We find that the values of c:; and 
C4; are comparable, which is extraordinary for an fcc metal. As a 
result the shear moduli ca, and 1/2(c11-Ci2) differ by almost a factor 
of 3 which implies large anisotropy with regard to the propagation 
of elastic waves. Constant-Q scans performed at reciprocal-lattice 
points, where the one-phonon contribution to the scattering vanish- 
es, show unambiguously that there is no well-defined low-energy 
crystal-field excitation in y-Ce. The magnetic scattering follows 
quite well the 4f magnetic form factor of Ce**. Assuming a relaxa- 
tional form for the imaginary part of the generalized susceptibility, 
the spin relaxation energy hI is found to be approximately 4 THz. 


46959 Surface segregation of boron in nitrogen-strengthened 
Stainless steel. Stulen, R.H.; Bastasz, R. (Physical Research Division, 
Sandia Laboratories, Livermore, California 94550). J. Vac. Sci. Tech- 
nol.; 16: No. 3, 940-945(May 1979). 

The characteristic surface segregation of both impurities as 
well as major alloy constituents in 2iCr—6Ni—9Mn (21—6—9), a 
nitrogen strengthened austenitic stainless steel, has been studied 
using scanning Auger microscopy (SAM), x-ray photoelectron spec- 
troscopy (XPS), and sputter Auger techniques. Segregation effects 
were examined for polycrystalline material heated to temperatures 
ranging up to 800° C. The SAM results show both a nonuniform 
spatial distribution of the various segregating species, as well as a 
strong cosegregation of boron with nitrogen at temperatures above 
approximately 700° C. Based on a bulk concentration of less than 10 
ppm, the resulting surface-to-bulk concentration ratio for boron is 
greater than approximately 5 x 10* Both the boron and nitrogen 
Auger and XPS spectra associated with commercially available 
boron nitride material are identical to those obtained from the 
segregated layer on 21—6—9 and indicate that the boron and 
nitrogen cosegregate to form a boron nitride surface layer. This 
segregated BN layer, which initially is formed at high temperatures 
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and uniformly covers the surface after one hour of heating, is found 
to be stable down to room temperature. The observed Auger peak 
positions are compared with semiempirically calculated values based 
on the XPS results. 


46960 Fan-shaped twins in tungsten single crystals. Kurdyumov, 
V.G.; Morozova, N.P.; Chupyatova, L.P. (Institute of High-Pressure 
Physics, Academy of Sciences of the USSR, Troitsk, Moscow 
Province). Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 10, 767-769(Oct 
1978). 

Tungsten crystals of 5—6 mm diameter were deformed by 
compression at 77° K. The structure of type-II twins was studied in 
sections parallel to the {112} twinning plane. (AIP) 


46961 Three-stage model for the development of secondary de- 
fects in ion-implanted silicon. Seshan, K.; Washburn, J. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Radiat. Eff.; 37: 
No. 3, 147-153(Jul 1978). 

A three-stage model to explain how the secondary defects 
consisting of interstitial dislocation loops evolve from the primary 
defects in ion-implanted silicon is presented. Crystals implanted to an 
ion dose below Dsub(c) (critical dose which forms a continuously 
damaged layer), such that the primary damage clusters do not 
overlap, were studied. The model suggests that the Frenkel pairs 
formed by ion impact produce submicroscopic clusters of vacancies 
and interstitials which are stable up to about 900 K. Upon heating to 
a higher temperature the smallest interstitial clusters emit mobile 
interstitials and/or the vacancy clusters emit mobile vacancies. The 
larger clusters grow and convert to dislocation loops. Vacancy loops 
shrink and disappear; interstitial loops grow because of the excess of 
interstitials. The total area per unit area of interstitial loops remain- 
ing after a high temperature anneal above 1100 K corresponds to the 
number = unit area of the implanted atoms. The implication of this 
is that for vacuum and dry nitrogen anneals the surface is not 
important as a sink or source for point defects and that the annealing 
processes occur almost entirely within the buried damaged region. 


46962 Internal friction studies of martensitic transformations in 
Zr-Nb and Zr-Ti alloys. Mishra, S.; Asundi, M.K. (Bhabha Atomic 
Research Centre, Bombay (India). Metallurgy Div.). pp 59-67 of 
Symposium on phase transformations and phase equilibria. Bombay; 
Department of Atomic Energy (1977). 

From Symposium on phase transformations and phase equilib- 
ria; Bangalore, India (16 Oct 1975). 

Internal friction measurements made on massive and twin 
martensites have given interesting results in alloys of Zr-Nb and Zr- 
Ti where massive martensites are formed. Three low temperature 
Hasiguti type peaks were observed. These peaks have been identified 
as due to mobile point defect or defect clusters, which are thermally 
activated resulting in depinning from the dislocations. In the case of 
twinned martensites, no such peaks are observed. However, a peak 
due to twin boundary migration associated with the substructure 
martensites has been observed. The transition from the massive to 
twinned type transformation in zirconium base alloys have been 
discussed on the basis of the above observations. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 46203, 46432, 46433, 46466, 
46477, 46551, 46554, 46616, 46665, 46947, 46948, 46956, 47016, 47034 


46963 (AD-A—061804) Influence of rare-earth additions on 
properties of titanium alloys. Room-temperature tensile properties and 
fracture toughness of Ti-6Al-4V with erbium, yttrium, and yttria 
additions. Technical report 1 Apr 1977-31 Mar 1978. Whitsett, C.R.; 
Sastry, S.M.L.; O'Neal, J.E.; Lederich, R.J. (McDonnell Douglas 
Research Labs., St. Louis, MO (USA)). 31 May 1978. Contract 
N00014-76-C-0626. 68p. NTIS PC A04/MF AOl1. 

The influence of additions of 0.1 wt% Er, 0.02 wt% Y, 0.05 
wt% Y, and 0.038 wt% Y2O3 on the room-temperature tensile 
properties and fracture toughness of Ti-6AI-4V was studied. The 
alloys were cast by consumable-electrode arc-melting in vacuum. Er 
and Y were added in the form of Ti-25Er and Ti-25Y master alloys, 
and Y203 was added in the form of a fine powder. The alloys, after 
being forged and rolled, had only about half the nominal concentra- 
tions of rare-earth additives. The rolled plates were given various 
heat treatments to observe the combined effects of microstructure 
and rare-earth additives. The rare-earths effect grain refinement. The 
room-temperature tensile properties and fracture toughness of Ti- 
6Al-4V are not significantly altered by the rare-earths. The crystallo- 
graphic texture developed during rolling also is unaffected by the 
rare-earth additives, although Y and Y203 effect an increased sharp- 
ness of near-transverse-basal texture components in alpha-beta an- 
nealed alloy. The uniform elongation of Ti-6Al-4V under tensile 
stress at high temperatures is increased by Er and Y additions. The 
high-temperature compressive stress-strain characteristics of heat 
treated Ti-6A1-4V are not altered by Er and Y. (Author) 
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46964 (EPRI-NP—1043) Acoustic techniques for measuring 
stress regions in materials. Interim report. Kino, G.S.; Shaw, J.H. 
(Stanford Univ., CA (USA)). Apr 1979. 75p. Dep. NTIS, PC A04/ 
MF AOl. 

A computer-controlled system produces quantitative two- 
dimensional images of stress contours in planar metal samples was 
constructed, and used to study stress distributions due to both 
residual and externally-applied stresses in aluminum, steel and 
copper specimens. The measurement is based on the dependence of 
the velocity of propagation of longitudinal sound waves, launched 
by a mechanically-scanned single transducer into the deformed 
sample, on the state of stress in the material. Very favorable com- 
parisons of theory with experiments were made for stress distribu- 
tion around a hole in a large, uniformly-stressed plane sample, 
including detection of regions where plastic yield has taken place. 
Detailed stress maps were made of the very inhomogeneous regions 
around edge cracks, showing excellent agreement with theoretical 
expectations. Similar very encouraging results were obtained from 
mapping residual stress in extruded aluminum and copper samples. 
New systems are also being tested for similar measurements with 
electronically-scanned arrays. The latest machine, which uses digital 
technology with a dedicated microprocessor operating as a phase- 
contrast imaging system, was made operational and is undergoing 
initial imaging evaluations. 


46965 (NUREG/CR—0767) Application of static and dynamic 
crack arrest theory to thermal shock experiment TSE-4. Cheverton, 
R.D.; Iskander, S.K. (Oak Ridge National Lab., TN (USA)). 10 May 
1979. Contract W-7405-ENG-26. 33p. (ORNL/NUREG—S’7). Dep. 
NTIS, PC A03/MF AOl1. 

A dynamic method of analysis developed by Battelle Colum- 
bus Laboratory (BCL) for a crack run—arrest event was applied to 
Oak Ridge National Laboratory (ORNL) thermal shock experiment 
TSE-4, which was conducted on an A508 steel cylinder [530 mm 
OD x 150 mm wall x 910 mm long (21 in. x 36 in.)] with a quench- 
only heat treatment. In this experiment, a long axial flaw with an 
initial depth of 11 mm propagated in a single jump to a depth of 23 
mm and arrested. The dynamic analysis indicated that dynamic 
effects for the 12-mm extension were essentially negligible; thus the 
statically calculated arrest toughness (K/sub Ia/) was a good ap- 

roximation of K/sub Im/. This K/sub Im/ (K/sub Ia/) value (127 
MN m ~%/?) was 24% less than K/sub Ic/ at the same temperature 
(131°C). The K/sub Im/ value deduced from the dynamic analysis 
of TSE-4 was 124 MN m~%/2, which is in good agreement with the 


statistically calculated value of K/sub Ia/ at arrest (127 MN m7 °/?). 
Researchers at BCL obtained several values of K/sub ID/ for the 
TSE-4-type material. However, data were insufficient for determin- 
ing a laboratory value of K/sub Im/, which could have been 
compared to the TSE-4 K/sub Im/ value. All values of K/sub ID/ 
obtained by BCL were greater than K/sub Ic/. 


46966 (ORNL—5523) Correlation of rupture life, creep rate, and 
microstructure for type 304 stainless steel. Swindeman, R.W. (Oak 
Ridge National Lab., TN (USA)). Jun 1979. Contract W-7405-ENG- 
26. 30p. AT. 

The stress and temperature sensitivities of the rupture life (t/ 
sub R/) and secondary creep rate (e/sub s/) were examined in detail 
for a single heat of type 304 stainless steel (9T2796). Assuming that 
the rupture life (t/sub R/) had a power law stress dependence, we 
observed relatively small differences in the stress exponent (n/sub 
R/) over a broad range of stress and temperature. Similarly, the 
thermal activation energy (Q/sub R/) for rupture was relatively 
constant over a significant range of stresses and temperatures. In 
contrast, large changes were observed for equivalent parameters (n/ 
sub s/ and Q/sub s/) for secondary creep rate (e/sub s/). As a result 
of these differences, the Monkman—Grant correlation was sensitive 
to stress and temperature below 650°C. Metallurgical studies based 
on light and transmission electron microscopy suggested that the 
high-temperature and stress sensitivities of e/sub s/ at temperatures 
below 650°C were related to features of the substructure not present 
at high temperature. Specifically, the presence of a fine dislocation 
network stabilized by precipitates altered the stress and temperature 
sensitivities relative to what might be expected from high-tempera- 
ture studies. 


46967 Electrical response of a bimetallic junction to shock com- 
pression. Bloomquist, D.D.; Duvall, G.E.; Dick, J.J. (Washington 
State University, Pullman, Washington 99164). J. Appl. Phys.; 50: No. 
7, 4838-4846(Jul 1979). 

The electrical response of a copper-Constantan junction to 
shock compression has been studied over a pressure range 14.5—36.0 
GPa. Four possible sources of anomalous response were found: 
electrical noise due to circuit closure at impact, shock demagnetiza- 
tion of a ferromagnetic material, high local temperature at the 
junction interface due to shock compression of a surface damage 
layer, and two-dimensional flow in the pressurized region due to 
pressure relief from the edges. Using a diffusion-welded junction in 
uniaxial strain the emf measured is within 20% of the predicted emf 
based on normal thermocouple response to shock-compression tem- 


MATERIALS 4935 


peratures. In a geometry in which a guard ring was used to prevent 
lateral flow behind the shock front, the observed voltage-time profile 
was a step with constant plateau. In a similar configuration where 
radial pressure relief was allowed behind the shock front, the initial 
step (which compares directly in amplitude to the above results) is 
followed by a marked positive ramping. This ramping was directly 
correlated with the two-dimensional flow due to radial pressure 
relief. The results indicate that any fundamental anomaly which 
exists for one-dimensional strain is less than 10—20% of the ob- 
served signals in the pressure range studied. 


46968 Heavy section steel technology (HSST) program. Canon- 
ico, D.A. (Oak Ridge National Lab., TN). Met. Prog.; 116: No. 2, 32- 
41(Jul 1979). 

Material characterization, fracture mechanics, fatigue crack 
growth, pressure vessel tests, irradiation effects, and thermal shock 
of BWR and PWR steam generators are part of the function of the 
heavy section steel technology program (HSST). 


46969 Materials technology for LMFBR steam generators. 
Brinkman, C.R. (Oak Ridge National Lab., TN); Katcher, M. Met. 
Prog.; 116: No. 2, 54-61(Jul 1979). 

Research in support of steam generators for LMFBR reactors 
is summarized. A description of the reactor development and charac- 
terization of alloy fabrication are described. 


46970 Electron drag on mobile dislocations in niobium. Tregil- 
gas, J.H.; Galligan, J.M. (Department of Metallurgy, Institute of 
Materials Science, University of Connecticut, Storrs, Connecticut 
06268). J. Appl. Phys.; 50: No. 6, 3990-3993(Jun 1979). 

The interaction of mobile dislocations with electrons in nio- 
bium, through its temperature dependence and its field dependence, 
are described. It is found that the difference in stress between the 
normal state and the superconducting state varies in a linear manner 
with temperature between T/sub c/ and 0.2T/sub c/, while the 
difference in stress between the mixed state and the superconducting 
state is nonlinear with field at constant temperature. These results 
are compared with various models of dislocation motion in metals. 


46971 Single-crystal elastic constants of vanadium and vanadium 
with oxygen additions. Greiner, J.D.; Carlson, O.N.; Smith, J.F. 
(Ames Laboratory-DOE and Department of Materials Science and 
Engineering, Iowa State University, Ames, Iowa 50011). J. Appl. 
Phys.; 50: No. 6, 4394-4398(Jun 1979). 

The single-crystal elastic constants of vanadium and of vana- 
dium with 1.07, 1.85, and 3.46 at.% oxygen have been measured 
ultrasonically over the temperature range 4.2—300 K. These compo- 
sitions cover virtually the complete composition range of the termi- 
nal solubility at the temperatures of the experiments. Monotonic but 
nonlinear increases with increasing oxygen content were observed 
for all three of the directly measured constants, and the composi- 
tional trends were found to be relatively insensitive to temperature 
so the same trends should persist at elevated temperatures. A Debye 
temperature of 401.2 K was evaluated for 0 K. The monotonic 
hardening of vanadium by oxygen addition contrasts with previously 
published results for niobium, where oxygen additions produced a 
slight initial softening followed by a hardening. 


46972 Effect of trace element additions on the grain boundary 
composition of Ir + 0.3 Pct W alloys. White, C.L.; Clausing, R.E.; 
Heatherly, L. (Oak Ridge National Lab., TN). Metall. Trans., A; 10: 
No. 6, 683-691(Jun 1979). 

The grain boundary fracture surfaces of several Ir + 0.3 pct 
W alloys have been examined using Auger electron spectroscopy. 
Dopant additions (between 10 and 80 wt ppM) of Al, Fe, Th, Ni, 
and Rh are shown to result in thorium enriched grain boundaries. 
Inert ion sputtering experiments suggest that the thorium enriched 
region at the grain boundaries is probably only a few atom layers 
thick. The other dopants (Al, Fe, Ni, and Rh) do not appear to 
influence the segregation of thorium, and their function (if any) in 
improving the high temperature impact properties of this alloy is 
unclear at this time. 


46973 Influence of recrystallization behavior on the mechanical 
properties of XM-19 stainless steel (22Cr—13Ni—SMn—2Mo— 
0.3N). Kass, J.N.; Bell, W.L.; Wang, M.T.; Bobick, J. (General 
Electric Nuclear Technology Dept., San Jose, CA). Metall. Trans., 
A; 10: No. 6, 715-725(Jun 1979). 

A study was conducted to evaluate the variation of cold 
drawn XM-19 stainless steel tensile properties with solution heat 
treatment, test temperature, and strain rate. An evaluation of fatigue 
behavior was conducted. Recrystallization behavior resulting from 
the solution heat treatment was studied. It was found that yield 
strength increases as: (1) solution heat treatment temperature de- 
creased; (2) strain rate increased; and (3) test temperature decreased. 
Ductility properties varied in an opposite manner. The thermally 
activated deformation approach was used to analyze this behavior. 
The most likely mechanism for the thermally dependent portion of 
the yield strength was determined to be point defect interaction with 





4936 ENERGY RESEARCH ABSTRACTS 


dislocations. The athermal portion depends on the degree of recrys- 
tallization. The fatigue strength was found to be greater than that of 
more conventional stainless steels and this was related to lowered 
stacking fault energy due to nitrogen addition. 


46974 Effect of periodic chemical variation on the mechanical 
properties of Ta foils. Springer, R.W.; Ott, N.L.; Catlett, D.S. (Los 
Alamos Scientific Laboratory, P.O. Box 1663, CMB-6, MS-770, Los 
Alamos, New Mexico 87545). J. Vac. Sci. Technol.; 16: No. 3, 878- 
881(May 1979). 

It is known from previous work [R. W. Springer and D. S. 
Catlett, J. Vac. Sci. Technol. 15, 210 (1978)] that the residual gases 
can play a significant role in determining the resultant chemical 
purity of vacuum-deposited films. The ability to alter the chemical 
composition and structure of a solid on a microdimensional scale can 
provide a means to tailor and control the mechanical properties of 
the material [see R. W. Springer and D. S. Catlett, Thin Solid Films 
54, 197 (1978)]. Acetylene gas was admitted to the chamber over 
approximately two orders of magnitude of pressure during Ta depo- 
sition. Residual gas analysis was used to verify that a reaction 
between the Ta film and the gas occurred. Subsequent Auger 
analysis showed that the carbon in the films could be predicted using 
a simple pressure-versus-rate equation. The pulsed gas process 
(PGP) has been applied to the electron beam gun deposition of Ta. 
Tensile test specimens a few pm thick have been produced show 
fracture strengths varying from ~ 170 to ~860 mPa for pure to 
highly pulsed runs. The nama strength loosely follows a Hall— 
Petch relation relating fracture strength to the time between pulses. 
Although diffusion of the carbon smoothes out the chemical period, 
it is thought that the remaining structure accounts for the strength 
enhancement. 


46975 Failure of type 316 stainless steel cladding during thermal 
transients. Yamada, H. (Argonne National Lab., IL (USA)). J. Nucl. 
Mater.; 78: No. 1, 24-32(Nov 1978). 

To obtain a basic understanding of the deformation and 
failure behaviors of 20% cold-worked type 316 stainless steel clad- 
ding during reactor over-power and loss-of-coolant transients, the 
mechanical response of the cladding was investigated, using a true 2 
to 1 stress-state transient tube-burst method at a heating rate of 
5.b°C/s (10°F/s). The uniform diametral strain to failure of the 
tubular cladding specimens was uniquely defined, based on strain 
profiles of the failure specimens and high- motion pictures 
taken during the tests. The effects of initial hoop stress, specimen 
length and metallurgical condition on the transient tube-burst re- 
sponse were studied. The heat-to-heat variation of the test results 
were examined. The uniform diametral strains to failure for the three 
heats of cladding tested in the present study were found to be 
consistently higher than the strains reported by Hunter et al. 


46976 Creep and creep rupture of thin stainless steel specimens. 
Jung, P.; Sagues, A.A.; Schroeder, H.; Auer, H.J. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Festkoerper- 
forschung); Reiley, T.C. (Oak Ridge National Lab., Tenn. (USA)). J. 
Nucl. Mater.; 74: No. 2, 348-350(Jun 1978). 

Two types of experiment on two different materials are 
described: 1) Creep experiments on commercial stainless steel 316- 
20% cold worked, tested in high-vacuum (107° Pa) and in purified 
helium atmosphere. 2) Creep fracture experiments on stainless steel 
DIN 1.4970. Also some pre-experiments on the influence of grain 
size and sample thickness on tensile properties at room temperature 
were done on SS 316-p (material containing only Fe, Ni, Cr, Mo in 
the proper composition). 


46977 Fracture mechanics practice for crack arrest. Hahn, G.T.; 
Hoagland, R.G.; Rosenfield, A.R. (Battelle Columbus Labs., OH 
(USA)). pp 1-9 of Structural mechanics in reactor technology. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 
From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
his paper describes part of an extensive program at Battelle- 
Colombus concerned with measuring propagating crack toughness, 
Ksub(D), and defining the conditions under which a rapidly moving 
crack will arrest. Earlier publications have discussed the Ksub(D) 
data that have been generated and the testing procedures, including 
specimen size requirements. Here the authors concentrate on de- 
scribing a method for determining the relation between Ksub(D) and 
crack velocity which bypasses the need for direct velocity measure- 
ments. As a result the test procedures are considerably simplified. 
The test method involves wedge-loading of duplex double cantilever 
beam specimens containing a blunt starter notch. Particular care is 
taken to approach fixed-grip conditions as closely as possible. As a 
result it is possible to initiate a rapidly moving crack and to arrest it. 
The results are analyzed with the aid of a finite difference procedure. 


46978 Effects of specimen and vessels size on tougnness measure- 
ments and crack propagation in ductile structures. Lebey, J.; Roche, 
R.; Brouard, D. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - 
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Gif-sur-Yvette (France). Dept. des Etudes Mecaniques et Thermi- 
4 pp 1-14 of Structural mechanics in reactor technology. Jaeger, 

.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland 
(1977). 


From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Analysis of the behaviour of cracked structures built with 
ductile materials, such as standard steels currently used in pressure 
vessels, presents notable difficulties. This paper describes and gives 
the results of an experimental work dealing with these problems. 
The test program can be divided in three principal parts: (a) Influ- 
ence of CT specimen size on toughness measurements; (b) Influence 
of large strain-hardening (before testing) on limit loading of center- 
cracked specimen; (c) Scale effect on the behaviour of spherical 
vessels weakened by through-wall notches, with a large range of 
ratio 2a/D. All the experimental tests results indicate that similitude 
rules are applicable to small and medium vessels, and the given 
results allow one to obtain curves showing the relationships between 
both initiation or unstable propagation of crack, and geometrical 
parameters dealing with the crack length. 


46979 Crack initiation and propagation as a consequence of ther- 
mal shock. Lloyd, G.J.; Wood, D.S. (UKAEA, Risley. Nuclear 
Power Development Establishment). pp vp of Structural mechanics 
in reactor technology. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, 
Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


46980 Significance of warm prestress to crack initiation during 
thermal shock. Loss, F.J.; Gray, R.A. Jr.; Hawthorne, J.R. (Naval 
Research Lab., Washington, DC (USA)). pp 1-16 of Structural 
mechanics in reactor technology. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

During a loss of coolant accident, LOCA, followed by oper- 
ation of the emergency core cooling system, the inside of a nuclear 
pressure vessel is subjected to high thermal stresses that can cause 
extension of a preexisting flaw. During this event the crack-up stress 
intensity factor, Ksub(I) may achieve its maximum value early in the 
transient, but the critical level for crack initiation, Ksub(IC) may not 
be reached until minutes later at which time the loading has in- 
creased from its . It is believed that this phenomenon termed 
warm prestress, WPS, can preclude crack extension when Ksub(I) 
equals Ksub(IC). NRL has conducted an experimental study, em- 
ploying three-point bend specimens, to investigate the potential 
evaluation in Ksub(I) by WPS, and to translate the significance of 
this behavior into structural terms in the sense of minimizing crack 
extension in a nuclear vessel during a LOCA. 


46981 Crack initiation and growth in welds at 1100°F (593°C). 
Manjoine, M.T. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Research and Development Center). pp 1-10 of Structural 
mechanics in reactor technology. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Welds are often loaded under a high degree of plane strain. 
The crack initiation and crack growth at elevated temperature of a 
weldment under a high degree of plane strain was investigated. The 
weldment consisted of a central axial weld of type 308 stainless steel 
with controlled residual elements in a type 304 stainless steel plate. 
The length of the weldment was less than the width and the heads 
were reinforced to reduce the stress and to prevent lateral strain. 
Thus the degree of plane strain was highest at the heads and 
decreased towards mid-length. For this axial weld specimen, the 
weld metal, the heat affected zone (HAZ) and the base metal are all 
loaded in parallel so that the axial deflections are the same. The life 
for the weld metal at the stresses employed is about eight times that 
of the base metal. The purposes of the rupture tests performed at 
1100°F (593°C) were to determine the strain for crack initiation and 
to study the factors which influence the crack growth rate. 


46982 Interim report on the EPRI surveillance program. Mar- 
ston, T.U.; Stahlkopf, K.E. (Electric Power Research Inst., Palo 
Alto, CA (USA)); Wullaert, R.A. (Fracture Control Corp., Goleta, 
CA (USA)). pp vp of Structural mechanics in reactor technology. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


46983 Application of materials science to the design of engineer- 
ing alloys. A review. Zackay, V.F.; Parker, E.R.; Morris, J.W. Jr.; 
Thomas, G. (Univ. of California, Berkeley). Mater. Sci. Eng.; 16: 201- 
221(1974). 
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The functional roles of materials science and materials engi- 
neering in modern alloy design are discussed. The current state of 
development of alloy design, as seen from an academic viewpoint, is 
described with the aid of four illustrative examples. These examples 
are: (1) a bec iron ad having unusual toughness at temperatures of 
liquid nitrogen and below; (2) a series of medium alloy steels whose 
strength and toughness are equivalent to those of the high alloy 
maraging steels; (3) an ultrahigh- stan oo Fe—Cr—C steel of great 
toughness which was developed from fundamental considerations of 
microstructure and substructure; and (4) bcc iron alloys which utilize 
intermetallic compounds, rather than alloy carbides, for elevated 
temperature dispersion hardening. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46371, 46758, 46969, 47013, 
47030, 47118, 47119, 47817, 47836 


46984 (CONF-790538—7) Ionic conductivity and Raman spectra 
of Na—Li, K—Li, and K—Sn 8-AbLOs;. Kaneda, T.; Bates, J.B.; 


Wang, J.C.; Engstrom, H. (Oak Ridge National Lab., TN (USA)). 
1979. Contract W-7405-ENG-26. llp. Dep. NTIS, PC A02/MF 
AOl. 


From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979) 

The ionic conductivity and Raman spectra of Na, Na—Li, K, 
K—Li, and K—Sn B-AhkOs were measured in order to understand 
the mechanisms of mixed-ion conduction. It was observed that at 
300°K, for example, the conductivity of a crystal with composition 
Nao.s2Lio.1s8-Al2Os was about one-fifth that of pure Na cyrstals, 
while the conductivity of Ko.soLio.2o8-AleOs was more than three 
orders of magnitude lower than that of pure K compounds. The 
results of a model calculation indicated that the Li* ions are the main 
carrier species in the Na—Li and K—Li mixed compounds. Features 
observed in the Raman spectra were attributed to paired- and single- 
ion vibrations. It is concluded that the K* ions which contribute to a 
band at 69 cm™! in K B-AlOs are the effective carriers for conduc- 
tion. 


46985 (COO—4496-2) Surface characterization of catalytically 
active metal, alloy, and compound films. Progress report, September 1, 
1978—August 31, 1979. Vook, R.W. (Syracuse Univ., NY (USA)). 
Apr 1979. Contract EG-77-S-02-4496. 16p. Dep. NTIS, PC A02/MF 
AOl. 

Characterization of several catalytically active metal expitax- 
ial systems was carried out. In addition to the Ag/Cu system 
previously reported, TEM, RHEED, and AES studies were carried 
out on the Pd/Cu system. Studies were also made on the Pt/Au 
system. Pd grows on Cu by a monolayer growth mechanism with 
misfit dislocations at the interface. The thinnest Pd layers are highly 
strained in compression. As the overgrowth thickens, the strain 
decreases rapidly so that very little remains after 3 monoatomic 
layers have formed. The Auger line profile from a strained Pd 
monolayer in intimate contact with a Cu substrate is different from 
what one gets from bulk Pd suggesting that a line profile analysis of 
the AES spectra from monolayer epitaxial films may be useful in 
determining the modified electronic structure resulting from the Pd/ 
Cu interaction. The results obtained so far were carried out with a 
UHV-RHEED system built 12 years ago. Because of the almost 
continuous useage of this system on the Pd/Cu studies, little time 
was available for studying other potentially usefuel systems, such as 
those involving Pt. The recent availability of a LEED instrument, a 
new and more flexible stainless steel UHV system, was constructed. 
This system is almost finished. It will allow the simultaneous investi- 
gation of two catalytic systems, given much needed flexibility. 


46986 (LBL—8482) Infrared absorption spectroscopy of carbon 
monoxide on nickel films: a low temperature thermal detection tech- 
nique. Bailey, R.B. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Nov 1978. Contract W-7405-ENG-48. 139p. Dep. 
NTIS, PC A07/MF AOl1. 

Thesis. 

Sensitive vibrational spectra of carbon monoxide molecules 
adsorbed on evaporated nickel films have been measured by attach- 
ing a thermometer to the sample, cooling the assembly to liquid 
helium temperatures, and recording the temperature changes which 
occur when infrared radiation is absorbed. The measurements are 
made in an ultrahigh vacuum chamber in which the sample surface 
can be cleaned, heated, exposed to gas molecules and cooled to 1.6 
K for the infrared measurements. The spectra of chemisorbed CO 
molecules are interpreted in terms of the linear and bridge adsorp- 
tion sites on the nickel surface, and they show how the distribution 
of molecules among these sites changes when the CO coverage 
increases and intermolecular forces become important. The spectra 
of physically adsorbed molecules in both monolayer and multilayer 
films are also reported. Absorptions as small as five parts in 10° of 
the incident radiation can presently be detected in spectra covering 
broad bands of infrared frequencies with a resolution of 2 cm‘. This 
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high sensitivity is attributable to the low noise and reduced back- 
ground signal of the thermal detection scheme, to the stability of the 
rapid scan Fourier transform infrared spectrometer, and to the 
automated computerized data acquisition electronics. Better per- 
formance is expected in future experiments on single crystal samples 
as well as evaporated films. This will make it possible to study 
molecules with weaker absorptions than CO and to look for evi- 
dence of chemical reactions between different adsorbed molecules. 


46987 (ORNL/TM—6673) Analytical investigation of the — 
cability of an isochronous method for creep deformations in 
structures at elevated temperatures. Clinard, J.A. “(Oak Ridge Nation- 
al Lab., TN (USA)). Jun 1979. Contract W-7405-ENG-36. 53p. AT. 
This report presents results for a limited analytical investi 

tion of the applicability of an isochronous stress-strain method for 
predicting creep deformations in structures at elevated temperatures. 
Two demonstration problems were selected from available bench- 
mark experimental tests conducted to help assess the predictive 
capabilities of the method. The problems considered were a rectan- 
gular beam and a circular plate, both of which were simply support- 
ed and centrally loaded. Only monotonic loadings were investigated; 
these produced significant plastic and creep deformations. The two 
problems were analyzed using both the detailed elastic-plastic-creep 
method currently recommended for design analysis of high-tempera- 
ture reactor components and the isochronous method which is a 
simplification of the detailed method. The isochronous solutions 
were compared to experimental results and to the detailed solutions, 
and observations concerning the agreement were made. It was found 
that the isochronous solutions were cheaper than the detailed solu- 
tions by an appreciable amount. Also, the isochronous predictions, 
though they included effects of creep in a qualitatively correct 
fashion, varied considerably with data and with the detailed predic- 
tions. The agreement was better for the beam than for the plate. The 
study supports the propositon of using the isochronous stress-strain 
method as a simplifid design method to account for creep in struc- 
tures. However, it is believed that theoretical consistency of the 
method must be demonstrated and that guidelines for implementa- 
tion in design practice must be developed and set forth. 


46988 (SAND—79-0074) Thermal expansion and density mea- 
surements of molten and solid materials at high temperatures by the 
gamma attenuation technique. Drotning, W.D. (Sandia Labs., Albu- 
querque, NM (USA)). May 1979. Contract EY-76-C-04-0789. 62p. 
Dep. NTIS, PC A04/MF AO1. 

An apparatus is described for the measurement of the density 
and thermal expansion of molten materials to 3200°K using the 
gamma attenuation technique. The precision of the experimental 
technique was analytically examined for both absolute and relative 
density determinations. Three analytical expressions used to reduce 
data for liquid density determinations were evaluated for their 
precision. Each allows use of a different set of input data parameters, 
which can be chosen based on experimental considerations. Using 
experimentally reasonable values for the precision of the parameters 
yields a similar resultant density precision from the three methods, 
on the order of 0.2%. The analytical method for measurements of 
the linear thermal expansion of solids by the gamma method is also 
described. To demonstrate the use of the technique on reasonably 
well-characterized systems, data are presented for (1) the density and 
thermal expansion of molten tin, lead, and aluminum to 1300°K, (2) 
the thermal expansion of solid aluminum to the melting point, and (3) 
the thermal expansion of a low melting point glass through the 
transition temperature and melting region. The data agree very well 
with published results using other methods where such published 
data exist. 


46989 (UCRL—15021) Summary of work done pursuant to Pur- 
chase Order No. 3268909. Kennedy, G.C.; Ramakrishnan, J.; 
Boehler, R.; Grover, R. (California Univ., Los Angeles (USA); 
California Univ., Livermore (USA). Lawrence Livermore Lab.). 
1979. Contract W-7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AOl1. 

The personnel service contract supporting experimental mea- 
surements of the dT/dP in liquid metals and alloys of interest to 
theoretical physical property programs at LLL is summarized. NaK2 
measurements, and the adiabatic pressure derivative of temperature 
(dT/dP)s of lead up to 25 kbar and 500°C are reported. (FS) 


46990 Photoacoustic characterization of cw argon-ion laser irra- 
diation of Ge. McClelland, J.F.; Kniseley, R.N. (Ames Laboratory 
USDOE, Iowa State University, Ames, Iowa 50011). Appl. Phys. 
Lett.; 35: No. 2, 121-124(15 Jul 1979). 

Photoacoustic detection has been used to characterize cw 
argon-ion laser irradiation of Ge. Laser-induced heating, damage, 
and melting are studied. The heating process is seen to be nonlinear 
with incident laser power until close to melting. Two laser-induced- 
damage time constants are obtained associated with thermal etching 
and oxidation. An incident power level of 2.24 W is estimated to 
initiate the melting of an undamaged Ge surface under the experi- 
mental conditions described. 
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Observation of positive and negative oxy; “¢ yt 
electron bombardment of o: ~ ara oobomy (100) surfaces. Yu, M i. 
(Brookhaven National Laboratory, U: = m, New York 11973). Phys. 
Rev., B: Condens. Matter; 19: No. 12, 5995-6000(15 Jun 1979). 
Electron-stimulated desorption of both positive and negative 
ions from oxygen-covered Mo (100) surfaces was investigated. Two 
adsorption states, a and 8, were identified. For the high-ion-yield a 
state, the O~ to O* yield ratio varied with both temperature and 
oxygen coverage, indicatin changes i in the nature of this state. For 
the low-ion-yield B state, the O* -ion me showed reversible ther- 
mal pot eal er aga caused by my ter of oxygen atoms 
in and out of the urface. A pe Aes ependent isotope effect 
was also observed for both — and negative oxygen ions. The 
phenomenon is discussed in the framework of Franck-Condon transi- 
tions. 


46992 Calculated electron-phonon contributions to phonon 
linewidths and to the electronic mass enhancement in Pd. Pinski, F.J.; 
butler, W.H. (Department of Physics, State University of New York 
at Stony Brook, Stony Brook, New York 11794). Phys. Rev., B: 
Condens. Matter; 19: No. 12, 6010-6015(15 Jun 1979). 

This paper presents a calculation of the linewidths of phonons 
in Pd owing to decay into electron-hole pairs. Korringa-Kohn- 
Rostoker energies and wave functions are used with the rigid- 
muffin-tin ape wy (for the electron-phonon matrix element). 
The linewidths of the a [zeta00 ta00} phonons show a sharp 
maximum which is in ¢ ualitative agreement with the recent experi- 

mental observations of Youngblood et al. Relatively large linewidths 
are calculated for a transverse mode (T;) along the [110] direction, 
which are in good agreement with the previous experiment of 
Miiller. Both the matrix element and the joint density of states at the 
Fermi “7 contribute to the magnitude of the calculated 
linewidths. The electron-phonon contribution to the electronic mass 
enhancement is calculated to be 0.41. This result is used to estimate 
the contribution due to paramagnetic fluctuations. 


46993 Neutron-scattering study of phonon linewidths in Pd. 
Youngblood, R.; Noda, Y.; + Fonmond c. (Brookhaven National Labo- 
ratory, Upton, New York 11973). Phys. Rev., B: Condens. Matter; 19: 
No. 12, 6016-6019(15 Jun 1979). 

We have performed an inelastic-neutron-scattering study of 
the linewidths of selected longitudinal phonons in Pd. We observe a 
sharp maximum in the widths of LA [zeta00] phonons for zeta ~ 
0.4. This finding is in qualitative agreement with Pinski and Butler's 
calculation of the contributions of electron-phonon scattering to 
phonon linewidths. 


46994 Lattice dynamics of a-uranium. Crummett, W.P.; Smith, 
H.G.; Nicklow, R.M.; Wakabayashi, N. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phys. 
Rev., B: Condens. Matter; 19: No. 12, 6028-6037(15 Jun 1979). 

The room-temperature lattice dynamics of a-uranium has 
been investigated. The phonon dispersion curves along the orthor- 
hombic high-symmetry directions have been measured using inelas- 
tic neutron scattering techniques. The dispersion curves in the 
[Ozeta0] and [00zeta] directions are not very unusual. However, a 
depression and pronounced dips are observed in the [zeta00] direc- 
tion. The slopes of the long-wavelength acoustic branches are in 
agreement with the slopes predicted from the elastic constants. A 
four-neighbor Born—von Karman general-tensor model, a 12-neigh- 
bor axially symmetric model, a simple shell model, and a simple 
Heine-Abarenkov pseudopotential model are unable to satisfactorily 
reproduce some of the [zeta00] branches. However, a modified form 
of the shell model which includes forces to six neighbors is found to 
reproduce most of the branches well, including those in the [zeta00] 
direction. A preliminary low-temperature experiment has revealed 
extra elastic scattering as well as significant phonon softening along 
the [zeta00] direction. 


46995 Valence-band structure of silver along A from angle-re- 
solved photoemission. Wehner, P.S.; Williams, R.S.; Kevan, S.D.; 
Denley, D.; Shirley, D.A. (Materials and Molecular Research Divi- 
sion, Lawrence Berkeley Laboratory and Department of Chemistry, 
University of California, Berkeley, California 94720). Phys. Rev., B: 
Condens. Matter; 19: No. 12, 6164-6171(15 Jun 1979). 

Angle-resolved normal photoemission spectra of Ag(111) are 
reported for photon ene oe hv = 6—32 eV, obtained by the use of 
synchrotron radiation. Very good agreement was found with the 
theoretical relativistic-augmented-plane-wave band structure of 
Christensen. _ yo dispersion relations along A were derived 
and tabulated  d-band spacings at [ were determined for the 


first time and were interpreted to yield the “ligand field” parameters 


10Dq = 0.865 +- 0.027 eV, & (4d) = 0.232 +- 0.011 eV. These 
parameters, which are meaningful only at I, are in excellent agree- 
ment with Christensen's band structure: The spin-orbit parameter is 
very close to the free-atom value, and the positive sign of 10Dq 
indicates attractive interaction of the electrons with neighbor ion 
cores. Two pieces of evidence for indirect transitions via thermal 
broadening were noted. A resonance at hv = 22 eV in the band-4 
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T;) intensity oe attributed to a flat region in band 7 (IT). The 
atness in band 7 (and pershaps band 8) also yields an effect 
equivalent to the angle-resolved secondary electron emission phe- 
nomenon of Willis and co-workers. In this case electrons moving in 
the [111] direction are scattered down into band 7 and trapped, 
yielding a peak at 17-eV kinetic energy. 


46996 Specific heat of bec Mo/sub 1-x/Tc/sub x/. Stewart, 
G.R.; Giorgi, A.L. (Department of Physics, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). Phys. Rev., B: Con- 
dens. Matter; 19: No. 11, 5704-5710(1 Jun 1979). 

The low-temperature specific heats of four compositions of 
bec Mo/sub 1-x/Tc/sub x/ (x = 0.25, 0.45, 0.50, and 0. 7 have been 
measured. Results indicate that the large normalized energy gap 24/ 
kT found previously in both bec and A-15 Mo/sub 0.4/Tc/sub 0.6/ 
exist also at other compositions in the bcc-phase away from the bcc 
phase boundary at x = 0.6. A possible cause of this strong-coupling 
behavior is the presence of a very sharp d band for 0.5 < or = x < 
or = 0.6 as revealed by the linear term in the specific heat for the 
three Tc-rich samples reported here and the previous data for bcc 
Mo/sub 0.4/Tc/sub 0.6/. The method for extracting 2A/kT/sub c/ 
values from specific-heat data is discussed, along with possible 
uncertainties of this method. 


46997 Magnetic and structural phase transitions in BaMnF,. 
Cox, D.E.; Shapiro, S.M.; Cowley, R.A.; Eibschuetz, M.; Guggen- 
heim, H.J. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., B: Condens. Matter; 19: No. 11, 5754-5772(1 Jun 
1979). 

Elastic and inelastic neutron scattering experiments were per- 
formed on single and polycrystalline samples of BaMnF,. The 
system orders magnetically below T/sub N/ = 26 K and the 
magnetic structure is shown to be similar to other members of the 
BaMF, family with M = Fe and Nii, i.e., antiferromagnetic ordering 
along both the b and c directions with a two-dimensional magnetic 
character perpendicular to b. The antiferromagnetic axis is rotated 
~ 9 °from the orthorhombic b axis and the ordered Mn** moment is 
4.8u/sub B/. The spin-wave dispersion curves were measured and 
the exchange constants and anisotropy determined. The structural 
phase transition occurring at T/sub c/ = 247 K was studied in detail 
and shown to be incommensurate, with superlattice peaks below T/ 
sub c/ at qi = (0.392,0.5,0.5) and multiples of this: g2 = 2q: and qs 
= 3q:. These wave vectors do not change with temperature. The 
phase transition appeared to be continuous with 8 = 0.31 +- 0.05. 
The dynamical studies of this transition show a soft mode which 
becomes overdamped at de | but becomes underdamped as q increases 
away from q: and as T - T/sub c/ increases. High-resolution studies 
also show the existence of a diverging central peak. A theoretical 
description of the phase transition suggests the existence of four 
modes below T/sub c/, corresponding to fluctuations of the ampli- 
tude and phase of the order parameter. We have as yet been unable 
to detect these different modes. 


46998 Neutron-diffraction study of the magnetic structure of 
MnPt alloys. Severin, C.S.; Chen, C.W.; Stassis, C. (Ames Labora- 
tory—USDOE and Department of Materials Science and Engineer- 
ing and Department of Physics, lowa State University, Ames, Iowa 
50011). J. Appl. Phys.; 50: No. 6, 4259-4262(Jun 1979). 

Neutron-diffraction patterns have been obtained for quenched 
and annealed samples of MnPt. The magnetic structure was found to 
be antiferromagnetic with the spins on the Mn atoms aligned normal 
to the [001] direction. The moments on the Mn and Pt atoms were 
determined to be (4.0 +- 0.4) /sub B/ and (0.4 +- 0.4) u/sub B/, 
respectively. These values for the moments are in good agreement 
with those obtained in earlier inves:igations. However, we do not 
find the previously claimed change in spin direction as a function of 
alloy composition. 


46999 Note on the anisotropic acoustic emission behavior of 
HSLA steels. Ono, K.; Shibata, M.; Hamstad, M.A. (Univ. of Cali- 
fornia, Los Angeles). Metall. Trans., A; 10: No. 6, 761-764(Jun 1979). 

From observation and calculation, the elongated MnS inclu- 
sion in HSLA steels produces no detectable burst emission activity 
when a steel test sample is stressed in tension or in compression 
along the L and T direction. (FS) 


47000 Tunneling modes and local structural order in amorphous 
arsenic. Jellison, G.E. Jr.; Petersen, G.L.; Taylor, P.C. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev. Lett.; 42: No. 21, 1413-1416(21 May 1979). 

Pulsed nuclear-quadrupole-resonance (NQR) measurements 
have been performed in rhombohedral, orthorhombic, and amor- 
phous (a-) arsenic. Measurements of T; provide evidence of low- 
frequency disorder modes in a-As, while the NQR frequencies 
indicate that the bonding is predominately p-like in all three materi- 
als. The asymmetric NQR line shape of a-As indicates that bond- 
angle distributions inferred from x-ray scattering and continuous— 
random-network models do not result primarily from a distribution 
in bond hydridizations. 
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47001 Isothermal ramped field-desorption of benzene from tung- 
sten. Panitz, J.A. (Sandia Laboratories, Albuquerque, New Mexico 
87185). J. Vac. Sci. Technol.; 16: No. 3, 868-874(May 1979). 

The binding of molecular benzene on clean (field-evaporated) 
tungsten surfaces at 78 K has been investigated as a function of 
electric field strength using a new ramped field-desorption tech- 
nique. The resulting spectra, analogous to total pressure thermal 
desorption spectra (which do not mass analyze the desorbing spe- 
cies), show a physisorbed structure below 0.36 V/A which increases 
continuously in area with increasing benzene coverage, a peak at 
0.36 V/A which grows until a saturation coverage is reached (and is 
thought to represent a physically adsorbed transition layer between 
chemisorbed and multiple layer physisorbed benzene at the surface), 
and a series of poorly resolved chemisorbed peaks (between =0.38 
and 1.13 V/A) whose detailed shape depends on the local morphol- 
ogy of the surface region being examined. By recording the image of 
the desorbing species over the narrow field ranges which define 
these distinct features, the crystallographic behavior of the physi- 
sorbed and chemisorbed layers on the surface has been visually 
determined with angstrom resolution. 


47002 Electronic structure and superconductivity of hcp-bcc 
binary systems based on titanium and rhenium. Prekul, A.F.; Vol- 
kenshtein, N.V. (Institute of the Physics of Metals, Ural Scientific 
Center, Academy of Sciences of the USSR, Sverdlovsk). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 4: No. 12, 713-717(Dec 1978). 

The similarity of hcp—bcc binary systems of transition metals 
of groups IV—V and VI—VII is shown on the basis of a joint 
analysis of the kinetic, superconducting, and structural properties. 
Under the assumption that there is a singularity (a pseudo-gap) in the 
electronic structure of hardened alloys, a model is proposed for the 
change in the critical temperature of superconductivity with alloy 
concentration. According to the model, the two peaks in the func- 
tions T/sub c/(x) are due to the partial dielectrization of the electron 
spectrum and do not belong to the equilibrium solid solutions based 
on the initial metals, as had earlier been assumed. 


47003 Study of the composition of the barrier layer and various 
mechanisms of adsorption of molecules in tunnel contacts on aluminum 
base. Shklyarevskii, O.I.; Lysykh, A.A.; Yanson, I.K. (Physicotech- 
nical Institute of Low Temperatures, Academy of Sciences of the 
Ukrainian SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 12, 
717-722(Dec 1978). 

A study has been made of tunnel contacts with an aluminum 
base electrode. Plasma oxidation of aluminum films at temperatures 
up to 250°C has been shown to result in the formation of an 
aluminum hydroxide barrier layer. The nature of the adsorption 
centers on the surface of the thin oxide films on aluminum has been 
determined. Qualitative analysis of the intensity of bands in the 
tunnel spectrum of symmetric molecules indicates a change in the 
symmetry of the molecules, apparently occurring under the effect of 
the internal field of the junction. 


47004 Magnetic properties and energy-spectrum parameters of 
Cd/sub 1-x/Mg/sub x/ alloys. McClure, J.W.; Svechkarev, I.V.; 
Grechnev, G.E. (Physicotechnical Institute of Low Temperatures, 
Academy of Sciences of the Ukrainian SSR). Sov. J. Low Temp. Phys. 
(Engl. Transl.); 4: No. 12, 722-727(Dec 1978). 

The model kp Hamiltonian and the Fukuyama formula for the 
electronic orbital susceptibility are used to calculate the magnetism 
of weakly split states in an hcp lattice and compare it with the 
experimental data for cadmium—magnesium alloys. The comparison 
yields values of the spectrum parameters which appear in the kp 
Hamiltonian, in particular, the electrostatic (E/sub c/) and spin— 
orbit (A) splittings of the spectrum at the point K of the Brillouin 
zone and establishes the dependence of E/sub c/ and the chemical 
potential on the magnesium concentration and the temperature. The 
results are compared with the expected behavior of the spectrum 
parameters in the mean-lattice approximation for known nonlocal 
pseudopotential models. 


47005 Expansion of the crystal lattice of tantalum and indium by 
a w* meson, Grebinnik, V.G.; Gurevich, I.I.; Zhukov, V.A.; Ivanter, 
I.G.; Klimov, A.I.; Manych, A.P.; Maiorov, V.N.; Nikol’skii, B.A.; 
Pirogov, A.V.; Ponomarev, A.N.; Selivanov, V.I.; Suetin, V.A. (I. 
V. Kurchatov Atomic Energy Institute). JETP Lett. (USSR) (Engl. 
Transl.); 28: No. 8, 475-478(20 Oct 1978). 

A method is proposed for taking into account the influence of 
the quadrupole interactions on the dipole relaxation of the 1* -meson 
spin in a metal. The method can be used in those cases when the 
quadrupole interaction of the .* meson and the nuclei of the metal is 
much larger than their dipole interaction. The volume expansion of 
the tantalum and indium lattices by impurity * mesons is deter- 
mined. 


47006 Rotation of plane of polarization and ellipticity of ultra- 
sonic waves in indium. Vlasov, K.B.; Gudkov, V.V. (Institute of 
Metal Physics, Urals Scientific Center, USSR Academy of Sci- 
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ences). JETP Lett. (USSR) (Engl. Transl.); 28: No. 8, 479-481(20 Oct 
1978). 


The ellipticity and angle of rotation of the polarization plane 
of ultrasound were measured as functions of the magnetic field. The 
character of the obtained plots is attributed both to the Doppler- 
shifted acoustic cyclotron resonance and to interaction of the elastic 
waves with multiple dopplerons. 


47007 Effect of the emission current on the critical parameters of 
tantalum. Alekseevskii, N.E. (Institute of Physical Problems, Acade- 
my of Sciences of the USSR, Moscow). Sov. Phys. - Dokl. (Engl. 
Transl.); 23: No. 10, 738-740(Oct 1978). 

A tantalum wire of diameter 0.2—0.25 mm was subjected to a 
potential difference. It was found that increasing the potential differ- 
ence lowers the superconducting transition temperature. (AIP) 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 45776, 45782, 45788, 45936, 
45985, 46200, 46201, 46202, 46203, 46346, 46403, 46474, 47013, 
47026, 47221 


47008 (BNL—26094) — mein electrode techniques in 
localized corrosion. Isaacs, H.S.; as, B. (Brookhaven National 
Lab., Upton, NY (USA)). Apr 979. Poreest EY-76-C-02-0016. 57p. 
(CONF-790574—1). Dep. NTIS, PC A04/MF AOI. 

From ASTM symposium Progress in electrochemical tech- 
niques; San Francisco, CA, USA (20 May 1979). 

e principles, advantages, and implementations of scanning 
reference electrode techniques are reviewed. Data related to pitting, 
intergranular corrosion, welds and stress corrosion cracking are 
presented. The technique locates the position of localized corrosion 
and can be used to monitor the development of corrosion and 
changes in the corrosion rate under a wide range of conditions. 


47009 (CEGB/RD/B/N—3516) Physical models of corrosion of 
iron and nickel in liquid sodium. Skyrme, G. (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). Nov 
1975. 52p. Dep. NTIS (US Sales Only), PC A04/MF A011. 

Possible physical models for the corrosion of iron and nickel 
in liquid sodium loops are considered. Models are assessed in light of 
available experimental evidence, in particular the magnitude of the 
corrosion rate and the velocity, downstream, temperature, and 
oxygen effects. Currently recommended solubility values are used. It 
is shown that the simple model based on these recommended values, 
which assumes that the dissolved metals are in equilibrium through- 
out the loop, overestimates the corrosion rate by three orders of 
magnitude. Hydrodynamic models are considered where corrosion is 
controlled by either diffusion in the sodium or the surface release 
rate. A surface controlled model may explain the downstream and 
oxygen effects but fails to explain the velocity effect. A diffusion 
controlled model explains downstream and velocity effects and gives 
values for the diffusion coefficient compatible with atomic diffusion. 
Diffusion control fails to explain adequately the oxygen effect in 
iron. A method is suggested for resolving whether the oxygen effect 
is due to the influence of oxygen on either the mass transfer 
coefficient or the concentration driving force. The temperature 
effect in nickel cannot be explained by either hydrodynamic model. 
Both surface and diffusion controlled models indicate a value for the 
concentration driving force about three orders of magnitude lower 
than expected. A particulate model was examined to account for the 
low value of the concentration driving force. Diffusion control was 
assumed for particle growth since it gives the limiting high growth 
rate case. It was found that homogeneous nucleation was unlikely. 
Heterogeneous nucleation onto other impurity particles could, in 
certain conditions, give the required low concentration driving 
force. However, the necessary condition of 4000 ppM by weight of 
0.1m impurity particles seems highly unlikely. 


47010 (CEGB/RD/B/N—3528) Computer simulation of iron 
corrosion in a sodium loop using the Fleitman—Isaacs’ solubility 
relationship. Polley, M.V.; Skyrme, G. (Central Electricity Generat- 
ing Board, Berkeley (UK). Berkeley Nuclear Labs.). Nov 1975. 27p. 
Dep. NTIS (US Sales Only), PC A03/MF AOI. 

No theoretical treatment of mass transfer in sodium loops has 
been able to reconcile the low observed corrosion rates with the 
values of iron solubility recommended in the literature. The present 
work uses the low values of solubility measured by Fleitman and 
Isaacs for predicting mass transfer in a nonisothermal loop. A 
computer simulation which follows the sodium around the loop until 
equilibrium prevails is used. The advantages are that the concentra- 
tion driving force is predicted at all points in the loop and that 
changes in mass transfer rates, resulting from changes in temperature 
distribution or loop geometry, are cially investigated. The predicted 
variation of corrosion rate in the hot isothermal section is reported 
as a function of sodium velocity, downstream position, temperature, 
temperature difference between hot and cold regions (AT), oxygen 
concentration and loop geometry. For cases considered, surface 





4940 ENERGY RESEARCH ABSTRACTS 


controlled corrosion is dependent — loop geometry and upon 
sodium velocity at low velocities but to ome insensitive to 
velocity at high velocities. Diffusion controlled corrosion is essen- 
tially independent of loop geometry and exhibits a power law 
velocity dependence of between 0.8 and 0.9 for the cases considered 
here. Diffusion controlled mass transfer was considered to give 
better agreement with data on pure iron corrosion reported in the 
literature, the agreement in the magnitude of corrosion is generally 
very good. The calculated dependence of corrosion rate on oxygen 
level was proportional to the power 1.5 and was directly attributable 
to the dependence of oxygen concentration on solubility. A signifi- 
cant variation of corrosion rate with AT was predicted for small AT, 
the variation being small for a AT greater than approximately 200°C. 


47011 (FE—2621-12) Weld overlaying for corrosion resistance in 
coal gasification atmospheres. Technical status report, April 1—30, 
1979. (International Nickel Co., Inc., Suffern, NY (USA). INCO 
Research and Development Center). 1979. Contract EF-77-C-01- 
2621. 23p. Dep. NTIS, PC A02/MF AO1. 

tec of type 304L and 310 stainless steels and INCOLOY 
alloy 800H were exposed in the 1000 hour test along with the weld 
overlays to evaluate the response of unclad base pee alloy and to 
establish the severity of the test environments. All samples of type 
304L were totally consumed as mixed oxides and sulfides with only a 
small kernel of metallics remaining in the center of a few of the 
coupons. Alloy 800H was severely attacked with the formation of 
liquid sulfide slags and extensive oxidation. Type 310 stainless steel 
exhibited the best resistance to the environment, being attacked to a 
relatively minor degree. Stress rupture testing has continued. 


47012 Characterization of deposits on inside surfaces of LWR 
cladding. Cubicciotti, D. (SRI International, Menlo Park, CA (USA). 
Materials Research Center); Sanecki, J.E. (Argonne National Lab., 
IL (USA)). J. Nucl. Mater.; 78: No. 1, 96-111(Nov 1978). 

Samples of Zircaloy cladding from UO: fuel rods, irradiated 
in water-cooled power reactors under two regimes of operation, 
were examined in a scanning electron microscope to determine the 
nature of the deposits formed on the inner surfaces of the cladding. 
In one case, the fuel rods examined had operated under conditions 
that resulted in significant fission gas release and solid fission product 
deposition on the cladding walls. In the other case, the rod examined 
had operated at a low power to a large burnup but with almost no 
fission gas release. That cladding was remarkably free of solid 
deposits of fission product. The likely mechanism of transport of 
fission products from the fuel to the cladding was through the vapor. 
The volatilities of the fission product compounds were estimated on 
the basis of the compounds expected to be present in the light of the 
oxygen potential calculated for the system. 


47013 Materials. Schneider, S.J.; Frederikse, H.P.R., Telegin, 
G.P.; Romanov, AI. pp 535-621 of Open-cycle 
magnetohydrodynamic electrical power generation. Petrick, M.; 
— B.Ya. Argonne, IL; Argonne National Laboratory 
(1978). 

The status of materials development in MHD is set forth 
through discussions of the scope and nature of the materials prob- 
lems, definition of materials selection criteria and condidate materi- 
als, and descriptions of materials performance under actual or close- 
to-actual MHD conditions. The material requirements are defined 
for the high-temperature MHD components such as electrodes, 
insulators, combustors, air preheaters, refractory liners, and down- 
stream metallic components such as boilers, heat recuperators, etc. 
Chemical and physical property data are tabulated for various candi- 
date high-temperature ceramics, metals, alloys, and refractory con- 
cretes. 155 references. (WHK) 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 46412, 46463, 46563, 46968, 46976 


47014 (BNL—26183) Positron trapping defects in Pt, Al, and Al- 
0.1-at.% Mg following d-Be neutron irradiation. Snead, C.L. Jr.; 
Goland, A.N.; Lynn, K.G.; Platov, Y.; Guinan, M. (Brookhaven 
National Lab., Upton, NY (USA); AN SSSR, Moscow. Inst. Metal- 
lurgii; California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 1979. Contract EY-76-C-02-0016. 7p. (CONF-790437—12). 
Dep. NTIS, PC A02/MF AOl1. 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

Specimens of Al, Al—Mg, and Pt were irradiated using the 
Davis d-Be neutron source which has a spectrum peaking at ~ 15 
MeV. Lifetime and Doppler-broadening measurements have been 
made on these specimens for three fluences in the as-irradiated state 
and for subsequent anneals to 500°C. Saturation of positron trapping 
at the higher fluences was observed in the Pt specimen, with the 
average trap size increasing after annealing through stage III (vacan- 
cy migration). Surviving traps after 500°C are presumed to be voids. 
The Al and Al—Mg showed some trapping introduced by the room- 
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temperature irradiaion, but complete recovery is seen at 500°C. 

These trapping sites are assumed to be small vacancy clusters or 

small dislocation loops. Some loops of very low concentration were 

rer near grain boundaries in the as-irradiated specimen of Al 
y 7 


47015 (CONF-790125—49) Spatial variation in void volume 
during charged particle bombardment: the effects of injected intersti- 
tials. Lee, E.H.; Mansur, L.K.; Yoo, M.H. (Oak Ridge National 
Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 17p. Dep. NTIS, 
PC A02/MF AOl. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Experimental observations of the void volume at several 
depths along the range of 4 MeV Ni ions in 316 stainless steel are 
reported. The specimens were first preconditioned by neutron irra- 
diation at temperatures of 450 and 584°C to fluences of approximate- 
ly 8 x 107°n/m~*. The void volume after ion bombardment to 60 dpa 
at the peak damage depth is significantly lower at the peak damage 
depth than in the region between that and the free surface. The ratio 
of the step height to void volume at the depth of peak energy 
deposition between regions masked from and exposed to the beam is 
strongly dependent on bombardment temperature. The reduction of 
void volume near the peak damage depth is larger for the 584°C 
than for the 450°C coe Rec material. These observations are 
consistent with recent theoretical results which account for the 
injection of the bombarding ions as self-interstitials. The theory 
necessary to understand the effect is developed. 


47016 (CONF-790555—2) Bias factors for radiation creep, 
growth and swelling. Nichols, F.A. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 45p. Dep. NTIS, PC 
A03/MF AOl. 

From International conference on fundamental mechanisms 
3 a atta creep and growth; Chalk River, Canada (8 May 


Central to the present concepts of the origin of the radiation- 
induced creep, growth and swelling phenomena is the relative 
interaction of interstitials and vacancies with various sinks. Radi- 
ation-induced climb of dislocations, which figures in many theories 
of radiation creep and growth, requires the absorption of an excess 
of either vacancies or interstitials. On the other hand, radiation 
swelling requires the absorption of an excess of vacancies to affect 
void growth. These relative preferences are normally expressed in 
theoretical models by certain bias factors, or capture efficiencies, 
usually assumed to be constant. Several attempts have been made to 
estimate their magnitude theoretically but all are seen to involve 
errors or physically unrealistic assumptions. We present here a 
unified treatment in which these various bias factors are estimated in 
a self-consistent model which incorporates, for the first time, all the 
essential physics, i.e., defect production, interactions of both vacan- 
cies and interstitials with sinks and the presence of two types of 
sinks. We present quantitative evaluations for the SIPA creep model 
and for radiation swelling, and compare with previous estimates of 
these phenomena. 


47017 (LA-UR—79-1204) In-situ cyclic stress experiment at the 
Clinton P. Anderson Meson Physics Facility (LAMPF) for determin- 
ing the effect of dislocation vibration on void growth in metals during 
irradiation. Green, W.V.; Sommer, W.F.; Coulter, C.A. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 5p. 
(CONF-790555—1). Dep. NTIS, PC A02/MF AOl. 

From International conference on fundamental mechanisms 
of radiation-Induced creep and growth; Chalk River, Canada (8 May 


1979). 

Experience is reported with the first in-situ cyclic-stress irra- 
diation at LAMPF. A proton beam ion current of 3 to 6 »A of 800 
MeV protons was utilized for 24 days irradiation. Radiation damage 
effects of 800 MeV protons incident on a l-cm thick Cu target were 
calculated using the nucleon-meson transport code to determine the 
nuclear reactions produced by the protons, the theory of Lindhard 
to evaluate the resultant damage energy deposited in the target. 
These calculations have been extended to Al. Damage effects were 
nearly uniform through a l-cm target thickness, and the results 
obtained can be expressed in cross section form. The calculation 
yielded a damage energy cross section of about 63 barn-keV, a 
nuclear transmutation cross section of 0.44 barns, and indicated 
copious hydrogen, helium, and neutron production. Analysis of the 
effect of dislocation vibration on the efficiency of a dislocation line 
as a sink for point defects predicted that dislocation vibration should 
suppress void growth. The effect results from the fact that the 
dislocation will sweep up vacancies, which diffuse less rapidly than 
interstitials. The growth rate of voids in Al under simultaneous 
proton irradiation and cyclic stressing are compared to that of 
samples irradiated at the same time but without any stressing. The 
samples are placed one behind the other along the proton path so 
that identical irradiation histories can be achieved. The temperature 
of the samples is controlled, known and uniform. The initial preirra- 
diation state is a prestrained state of a few hundred stress cycles. The 
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samples are irradiated without stress through the incubation period 
for void nucleation before the cyclic stress is applied 


47018 (NUREG/CR—0810) Preliminary analysis of surface dis- 
placement results in the creepdown irradiation experiment HOBBIE-1. 
Hobson, D.O. (Oak Ridge National Lab., TN (USA)). 23 May 1979. 
Contract W-7405-ENG-26. 29p. (ORNL/NUREG/TM-—310). Dep. 
NTIS, PC A03/MF AOl1. 

This report presents the results of the eddy-current surface 
displacement measurements of Zircaloy cladding obtained during the 
HOBBIE-1 irradiation experiment in the HFR at ECN-Petten, the 
Netherlands. Raw creepdown data from the test were corrected 
through the use of reference coils —arees in the eddy-current 
coil block in the experiment capsule corrected displacement 
results are compared with out-of-reactor results obtained under 
nominally identical conditions of pressure and temperature. Experi- 
ment HOBBIE-1 was run at 371°C and 13.1 MPa specimen external 
pressure for a total time of approximately 950 h. No gross cladding 
ovalization was obtained. This result differed from the relatively 
simple ovality found in the out-of-reactor test. Contact with the 
internal mandrel occurred between 400 and 500 h, compared with 
375 h for a comparable out-of-reactor test. Average diameter de- 
creases for both tests were similar. These results are discussed in 
detail. 


47019 Apparatus for in situ creep testing during irradiation with 
high-energy neutrons from a planar neutron source. Barmore, W.L.; 
Ruotola, A.W.; Vandervoort, R.R. (Lawrence Livermore Labora- 
tory, University of California, Livermore, California 94550). Rev. 
Sci. Instrum.; 50: No. 7, 844-848(Jul 1979). 

An apparatus is described for investigating the in situ creep 
behavior of materials during irradiation with neutrons having a 
spectrum similar to that of a fusion power reactor. Techniques are 
discussed for remote, high-vacuum creep testing during irradiation 
with high-energy neutrons from a planar Be(d,n) source used on the 
1.93-m Isochronous Cyclotron at the University of California at 
Davis. Significant effects of radiation damage on the creep of 
niobium at a flux of 2 x 10'®nxm~?s~' are reported. 


47020 Irradiation induced void swelling and solute segregation in 
a V-ion-irradiated V-15wt%Cr bec alloy. Agarwal, S.C.; Rehn, L.E.; 
Nolfi, F.V. Jr. (Argonne National Lab., IL (USA)). J. Nucl. Mater.; 
78: No. 2, 336-342(Dec 1978). 

Specimens of a V-15 wt% Cr alloy were irradiated at 650°C 
with 3.5 MeV *°!V* ions to peak dose levels of 5 to 60 dpa. At 
650°C, the swelling increased sharply and monotonically with an 
increase in dose. At 55 dpa, the voids were approximately 900 A in 
diameter and the swelling (approximately 20%) was more than two 
orders of magnitude higher than for unalloyed V. Precipitates that 
are observed after irradiation of unalloyed V were not found in the 
V-15 wt% Cr alloy. A cellular dislocation structure was found to 
develop with peak doses to approximately 30 dpa. Voids were 
generally observed to lie on the peripheries of the dense dislocation 
cell walls or in areas of relatively low dislocation density. Auger 
analysis showed that Cr segregates to the irradiated surface (and 
presumably to other defect sinks). Redistribution of Cr occurred to 
depth of approximately 1000 A suggesting non-Gibbsian segregation. 
Cr segregation to defect sinks is consistent with the idea that 
undersize solute atoms preferentially migrate via interstitial fluxes. 


47021 Solute segregation and precipitation under heavy-ion bom- 
bardment. Lam, N.Q.; Okamoto, P.R. (Argonne National Lab., IL 
(USA)); Johnson, R.A. (Virginia Univ., Charlottesville (USA). Dept. 
of Materials Science). J. Nucl. Mater.; 78: No. 2, 408-418(Dec 1978). 

Solute segregation and precipitation in dilute Ni-base binary 
alloys during heavy-ion bombardment were studied using a kinetic 
model. Spatially-dependent defect-production rates corresponding to 
75-keV and 3-MeV Ni* ion bombardment and various defect-solute 
interactions were considered in the calculations. For strong intersti- 
tial-solute binding, solutes in the peak-damage region are transported 
to the sample surface and into the bulk beyond the damage range, 
resulting in a solute depletion at the damage peak. However, for a 
vacancy-solute binding energy of approximately 0.05 eV, the solute- 
segregation trends are reversed from the strong interstitial-solute 
interaction case. With larger vacancy-solute binding energies, solute 
enrichment occurs at the surface. The present theoretical predictions 
are qualitatively compared with recent experimental measurements 
of the temperature and spatial dependence of radiation-induced 
segregation of undersize and oversize solutes in Ni-base alloys. 


47022 Dual-beam ion bombardment of molybdenum. Kissinger, 
H.E.; Brimhall, J.L.; Simonen, E.P.; Charlot, L.A. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). J. Nucl. Mater.; 78: No. 1, 
210-212(Nov 1978). 

In this communication, the dual-beam accelerator facility at 
Battelle, Pacific Northwest Laboratories (PNL), is described briefly. 
Some initial results on molybdenum simultaneously irradiated with 
Ta* and He* ions are presented, and these results are compared 
with results from a neutron irradiation of identical material. 
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47023 Correlation of neutron and heavy-ion damage. II. The 
predicted temperature shift of swelling with changes in radiation dose 
rate. Mansur, L.K. (Oak Ridge National Lab., TN (USA)). J. Nucl. 
Mater.; 78: No. 1, 156-160(Nov 1978). 

The theoretically predicted shift in the temperature regime of 
void growth with changes in atomic displacement rate is investigat- 
ed. The general relations from which the swelling rate may be 
calculated as a function of temperature and dose rate are first 
recalled. Based on these, simpler explicit expressions for temperature 
shift with dose rate are derived. Each of these expressions applies in 
a different limiting regime of void growth, which i is determined by 
the dominant process of point defect loss - that is, whether by mutual 
recombination in the matrix or by absorption at sinks, and by the 
mode of point defect absorption at voids, i.e., whether surface 
reaction or diffusion controlled. The physical bases of differences in 
these expressions are described. A compact summary of this informa- 
tion is presented. 


47024 Relationship between carbide precipitation and the in- 
reactor deformation of type 316 stainless steel. McVay, G.L.; Ein- 
ziger, R.E.; Hofman, G.L.; Walters, L.C. (Argonne National Lab., 
IL (USA)). J. Nucl. Mater.; 78: No. 1, 201-209(Nov 1978). 

The precipitation of carbides from type 316 stainless steel is 
associated with enhanced irradiation-induced creep and swelling. 
Carbide precipitation occurs in irradiated type 316 materials at lower 
temperatures than in their unirradiated counterparts. Once the pre- 
cipitate is formed, there is little tendency for it to dissolve back into 
the matrix upon further irradiation, thus, an irreversible change in 
the material's response to neutron irradiation occurs. The degree of 
precipitation and its effects on in-reactor strain have been investigat- 
ed, and the results were used to explain double peaks in diameter 
profiles of irradiated fuel elements. 


47025 Correlation of neutron and heavy-ion damage. I. The influ- 
ence of dose rate and injected helium on swelling in pure nickel. 
Packan, N.H.; Farrell, K.; Stiegler, J.O. (Oak Ridge National Lab., 
TN (USA)). J. Nucl. Mater.; 78: No. 1, 143-155(Nov 1978). 

Displacement damage structures in pure nickel at the 1 dpa 
level are compared for two widely disparate damage rates, 10-7 dpa/ 
s for neutron irradiations and 3x10~° dpa/s for self-ion bombard- 
ments Over a range of temperatures spanning those for void forma- 
tion. Peak swelling at about 0.7% is found at 400° and 600° C, 
respectively. At equivalent swelling temperatures, voids in the ion- 
bombarded material are larger and fewer than those from neutron 
irradiation, especially at temperatures above the peak swelling tem- 
perature. Additions of 20 appm He, matching that generated in the 
neutron irradiation, were made to the ion-bombarded nickel either 
prior to ion bombardment (preinjection) or during ion bombardment 
(simultaneous injection). This helium caused increased swelling at 
the upper and lower temperature extremes. Simultaneously implant- 
ed helium data did not otherwise significantly affect microstructure, 
whereas preinjected helium increased the dislocation density and 
caused more but smaller voids over the full temperature range of 
swelling. 


47026 Helium induced blistering during simultaneous sputtering. 
Bauer, W.; Wilson, K.L.; Bisson, C.L.; Ha ark, L.G. (Sandia 
Labs., Livermore, CA (USA)); Goldstone, R.J. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). J. Nucl. Mater.; 76: No. 77, 96- 
401(Sep-Oct 1978). 

From 3. international conference on plasma surface interac- 
tions in controlled fusion devices; Abingdon, UK (3 - 7 Apr 1978). 

The results of helium implantation during sputtering of stain- 
less steel are described in this paper. These experiments simulate the 
simultaneous bombardment of unconfined 3.5 MeV alpha particles 
and erosion due to sputtering primarily from the charge exchange 
neutral (D, T) flux. The results indicate that helium induced blister 
formation can take place, with simultaneous sputtering, under condi- 
tions appropriate to a fusion reactor. The critical experimental 
parameters of helium flux and surface velocity are in excellent 
agreement with simple calculations that predict the conditions under 
which helium induced surface deformation takes place. 


47027 Significance of a correlation of blister diameter with skin 
thickness for Ni and Be for blistering models. Das, S.K.; Kaminsky, 
M.; Fenske, G. (Argonne National Lab., IL (USA)). J. Nucl. Mater.; 
76: No. 77, 15-220(Sep-Oct 1978). 

From 3. international conference on plasma surface interac- 
tions in controlled fusion devices; Abingdon, UK (3 - 7 Apr 1978). 

It has been suggested that large lateral stresses introduced in 
an ion implanted surface layer may cause elastic instability and 
buckling of the implant layer (blister formation), and result in a 
relationship Dsub(mp) proportional to tsup(3/2) between the most 
probable blister diameter Dsub(mp) and the blister skin thickness, t, 
for metals such as Be, V, stainless steel, Nb and Mo. To test this 
relationship a systematic study of the correlation between blister 
diameter and skin thickness for helium blistering of annealed poly- 
crystalline Ni and Be has been conducted for helium ion energies in 
the range of 15-300 keV. For beryllium the relationship between 
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up(mp) y m) and t(um) can be fitted by the expression 
ub(mp) = 44 6tsu 1.25) whereas for nickel a best fit is obtained 
yg the expression Dsub(mp)= 1.24tsup(1.5). These results, together 
with earlier results for Nb and V show that the relationship between 
Dsub(mp) and t is stronly dependent on the type of metal studied 
and do not support the lateral stress model for blister formation. 


47028 Depth distribution of bubbles in ‘He*-ion irradiated 
nickel and the mechanism of blister formation. Fenske, G.; Das, S.K.; 
Kaminsky, M.; Miley, G.H. te ate National Lab., IL (USA)). J. 
Nucl. Mater.; 16: No. 77, 47- 248(Sep-Oct 1978). 

From 3. international conference on plasma surface interac- 
tions in controlled fusion devices; Abingdon, UK (3 - 7 Apr 1978). 

While the radiation blistering phenomenon has been widely 
studied, the mechanism of blister formation is still not well under- 
stood. The present studies on depth distribution of helium bubbles in 
nickel were carried out in order to obtain a better understanding of 
the radiation blistering process. Particularly, the aim was to under- 
stand the experimental observation that the blister skin thickness for 
many metals irradiated with He* ions of energies lower than 20-keV 
is a factor of two or more larger than the calculated projected range. 


47029 Surface damage of 316 stainless steel irradiated with *‘He* 
to high doses. Kaminsky, M.; Das, S.K. (Argonne National Lab., IL 
(USA)). J. Nucl. Mater.; 76: No. 77, 56-257(Sep-Oct 1978 

From 3. international conference on plasma surface interac- 
tions in controlled fusion devices; Abingdon, UK (3 - 7 Apr 1978). 

The authors have conducted systematic studies of the surface 
damage of fcc (Al), BCC (V, Nb, Mo) and HCP (Be) metals and 
stainless steel under 100-keV helium ion irradiation for high doses of 
20 C/cm? at controlled target temperatures and under high vacuum 
conditions. For limitation of space only results for 316 stainless steel 
held at 450°C are discussed and compared to earlier reported results 
for Nb held at 400°C. 


47030 Surface preparation effects on blister formation and stress 
buildup in polycrystalline vanadium. Langley, R.A.; Blewer, R.S.; 
Peercy, P.S. (Sandia Labs., Albuquerque, NM (USA)). J. Nucl. 
Mater.; 716: No. 77, 61-262(Sep-Oct 1978). 

From 3. international conference on plasma surface interac- 
tions in controlled fusion devices; Abingdon, UK (3 - 7 Apr 1978). 

The depth distribution and migration of heiium in vanadium 
at elevated temperatures was examined in a previous paper. Al- 
though significant results were obtained in that study, some ques- 
tions remained to be answered: (1) what effects does surface prepara- 
tion have on the propensity of a material to exfoliate. (2) what is the 
thickness of the flakes observed in the 400°C implant of electropo- 
lished vanadium; and (3) is there any correlation between implant 
fluence, integrated stress and helium retention. This paper addresses 
these questions and provides results which, to a large extent, answer 
these questions. Extensive studies were performed to evaluate the 
propensity of vanadium to exfoilate under helium bombardment at 
80 keV. Exfoliation was examined for various conditions of implant 
fluence, specimen temperature, and surface preparation. 


47031 Whisker growth - a new mechanism for helium blistering of 
surfaces in complex radiation environments. McDonell, W.R. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Lab.). J. Nucl. Mater.; 76: No. 77, 58-260(Sep-Oct 1978). 

From 3. international conference on plasma surface interac- 
tions in controlled fusion devices; Abingdon, UK (3 - 7 Apr 1978). 

Implantation of helium concurrent with the generation of 
displaced atoms in surface layers of materials exposed to *°*Cf a- 
particles and fission fragments produces a unique form of low 
temperature surface blistering. Observations of vertically elongated 
blisters, among other configurations, formed under such conditions 
suggest that the blisters result from a whisker-growth mechanism. In 
this mechanism the blisters, like filamentary whiskers on certain 
electroplated metals, represent a surface deformation that relieves 
the lateral compressive stresses developed in the material during 
helium implantation. The implanted helium combines with vacancies 
resulting from atom displacements by the fission fragments to pro- 
duce gas bubbles, leaving residual interstitial atoms around the 
bubbles to form whisker-like walls. Such a mechanism may under 
some conditions contribute to surface blistering in other complex 
radiation environments, such as the thermonuclear reactor. The 
purpose of this paper is to formulate a basis for the whisker-growth 
mechanism for helium blistering as an aid to the specification of 
conditions under which the mechanism might apply. 


47032 Close pair recombinations in irradiated platinum. Jackson, 
J.J. (Argonne National Lab., Ill. (USA)). Radiat. Eff.; 37: No. 3, 211- 
221(Jul 1978). 

Close Frenkel pair recombinations were studied using pro- 
grammed linear heating through substages IB and IC following 
irradiation at temperatures below 7 K. The resistivity of the platinum 
specimens was measured semi-continuously during annealing and 
corrections were made for the temperature coefficient of the resistiv- 
ity increment due to the defects. This procedure yielded data of high 
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density from which precise recovery curves could be constructed. 
The activation energies of the recovery processes were derived from 
the magnitude of the temperature shift at equal fractional recoveries 
with change in er rate. «pom substage is characterized by a 
range of energies and the energy trum is much broader after ion 
than after electron irradiations. The attempt frequency that corre- 
sponds to the vibrational mode of the Fiterstitial that leads to 
recombination has also been determined for each substage. 


47033 Defect buildup and solute segregation in alloys under 

pulsed irradiation. Lam, N.Q.; Leaf, G.; Johnson, R.A. (Argonne 
National Lab., Ill. (USA)). J. "Nucl. Mater.; 74: No. 2, 277-289(Jun 
1978). 

The Johnson-Lam kinetic model, which is based on a combi- 
nation of diffusion and chemical reaction rate equations, has been 
used to study the buildup of point defects and defect-solute complex- 
es, and segregation of minor elements in alloys under pulsed irradia- 
tion. Concentrations of defects and solutes have been calculated for 
various defect-production rates, defect-solute binding energies and 
pulse durations, with Ni as the model material. Precipitation at the 
sink surface is taken into account when the solute concentration at 
the sink exceeds the solubility limit. For a fixed damage rate, the 
longer the pulse duration the smaller the number of cycles needed to 
achieve a cyclic state for defects and defect-solute complexes and 

uasi-steady state for solute segregation. In addition, for a fixed pulse 
Sevetion, the higher the — rate the fewer the cycles required to 
observe these states. The resultant solute segregation obtained under 
pulsed irradiation can be similar to, or different from segregation 
achieved during steady irradiation depending on whether the 
off period is comparable to, or much longer than the pulse Gueiien. 
The microstructures of the material can also be different from those 
formed by unpulsed bombardment due to cyclic production and 
annealing of mobile defects. 


47034 Effects of impurity trapping on irradiation-induced swell- 
ing and creep. Mansur, L.K.; Yoo, M.H. (Oak Ridge National Lab., 
Tenn. (USA)). J. Nucl. Mater.; 74: No. 2, 228-241(Jun 1978). 

A theory of the effects of point defect trapping on radiation- 
induced swelling and creep deformation rates is developed. Trapping 
increases point defect recombination and decreases the rates of 
deformation processes. For fixed trapping parameters, the reduction 
is largest for void nucleation, less for void growth and creep due to 
dislocation climb-glide, and least for creep due to dislocation climb. 
The effects of trapping at multiple traps and of spatial and temporal 
variation in trap concentrations are determined. Alternative pictures 
in terms of effective recombination and diffusion coefficients are 
derived. Previous derivations of these coefficients are incorrect. A 
rigorous explanation is given of the well-known numerical asymme- 
try in the effects of vacancy and interstitial trapping. Corrections 
which become necessary at solute concentrations above about 0.1% 
are described. Numerical results for a wide range of material and 
irradiation parameters are presented 


47035 Electron microscopy study of defect structures in recrys- 
tallized amorphous layers of self-ion-irradiated <111> silicon. Rech- 
tin, M.D.; Pronko, P.P. (Argonne National Lab., Ill. (USA)); fe- 
G.; Csepregi, L.; Kennedy, E.F.; Mayer, J.W. Philos. Mag., A; 37: 
No. 5, 605- 620(May 1978). 

The defect structures remaining in a recrystallized amorphous 
layer of self-ion-irradiated <111>silicon have been examined by 
transmission electron microscopy. This study was performed in 
collaboration with an investigation by nuclear back-scattering-de- 
channelling techniques, and these results are reported in a compan- 
ion paper. The residual defect microstructure for all three annealing 
treatments was dominated by regions twinned about the three 
brace1l11 planes inclined to the (111) substrate. The volume occupied 
by these twins was about 30-40%. The regrowth of the amorphous 
layer could be subdivided into two depth zones, one near the 
substrate interface with a high density of small twins and another 
extending to the surface with a low density of large twins. Twins 
formed about the (111) plane parallel to the surface did not have a 
significant role except at the highest temperature of annealing, 
namely 950°C. In this case the volume occupied by these twins 
appeared to be much the same as for any one of the other brace! 11 
twin sets. In addition, a slight misorientation between these twins 
and the epitaxial matrix became apparent. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 46359, 46863, 46943 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 46753 


47036 (HEDL-SA—1678-FP) Hot pressing of EuBs. Hollen- 
berg, G.W.; Beutler, P.S. (Hanford Engineering Development Lab., 
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Richland, WA (USA)). Feb 1979. Contract EY-76-C-14-2170. 26p. 
(CONF-790420—14). Dep. NTIS, PC A03/MF AO1. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Europium boride pellets with 92% of theoretical density were 
prepared by hot-pressing. By ball milling the starting powder, hot- 
pressing temperature could be reduced to 1700°C. The lower hot- 
pressing temperature provided better control over final density and 
gave a more desirable microstructure. 


47037 Glass-free grain boundaries in BeSiN ceramics. Shaw, 
T.M.; Krivanek, O.L.; Thomas, G. J. Am. Ceram. Soc.; 62: No. 5-6, 
305-306(May 1979). 

From 79. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (26 Apr 1977). 

Better high-temperture strength can be provided without the 
formation of an intergranular glassy film by fabrication of the system 
BesN2—SisN, by hot pressing Sis Ns and Bez2Nz powder mixes. Grain 
boundaries are free of the glassy phase. The ceramics can be densi- 
fied without glassy films at the grain boundary. (FS) 


47038 Plutonia particle behavior during the sintering of mixed 
oxide fuels. Hart, P.E. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)); Olander, D.R. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). J. Nucl. Mater.; 78: No. 2, 315-325(Dec 
1978). 


The phenomenon of cavity formation during sintering of 
mixed oxide fuel in a reducing atmosphere was investigated experi- 
mentally and theoretically. Sintering in Ar-8% Hg at 1675°C for 8h 
was found to produce cavities in the center or at the periphery of the 
PuOz particles. After considering (and rejecting) several possible 
mechanisms, a model based upon nucleation and growth of water 
bubbles at or in the PuO: particles during hydrogen reduction was 
developed and shown to qualitatively account for the observations: 
water bubbles develop because of the low permeability of this 
species in the oxide and bubble growth arises from vacancy flow 
(creep) from the matrix in response to the excess water vapor 
pressure inside the bubble. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 46862, 47036, 47047, 47048, 
47049, 47050, 47055 


47039 (ANL—78-63) Domain and surface structures of sodium 
tungsten bronzes, Na/sub x/WOs; (0.4 < x < 1). Atoji, M. (Argonne 
National Lab., IL (USA)). Sep 1978. Contract W-31-109-ENG-38. 
67p. Dep. NTIS, PC A04/MF AO1. 

The domain and surface structures of metallic sodium tung- 
sten bronzes, Na/sub x/WOs, 0.4 < x < 1, were studied using 
optical microscopy, supplemented by chemical methods, photoelec- 
tron spectroscopy, electron microscopy, etc. The birefringent, multi- 
domain structure of the bronze is exhibited by a sodium-deficient, 
epitaxial surface film and hence is not, as reported elsewhere, a bulk 
property. The film can be synthesized by anodic electrolysis in 
alkaline solution and can exist only epitaxially with the substrate. It 
is chemically inert, translucent, and often laminated to a multilayered 
film. The film domain is hypersensitive to lateral stress and to 
thermal change, and appears to be modulated by minute structural 
changes of the substrate. This epitaxial modulation of the film is 
strikingly large at the phase transitions of the substrate induced by 
slightly different tiltings of the oxygen octahedra. The domain-wall 
movement is often slow enough to be visible, and that by thermal 
effect is occasionally accompanied by an audible, high-pitched, 
snapping sound. 


47040 (CONF-790538—8) Model studies of mixed-ion beta-alu- 
minas. Wang, J.C.; Bates, J.B.; Kaneda, T.; Engstrom, H.; Pickett, 
D.F. Jr.; Choi, S.I. (Oak Ridge National Lab., TN (USA); Hughes 
Aircraft Co., Los Angeles, CA (USA); North Carolina Univ., 
Chapel Hill (USA). Dept. of Physics and Astronomy). 1979. Con- 
tract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF AOl1. 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Conductivity anomalies observed in mixed ion beta-aluminas 
have been investigated by model calculations. These calculations 
include Coulomb, short-range repulsive, and polarization energy 
terms and show that: (1) when large mobile cations are introduced 
into beta-aluminas having smaller cations, the large cations tend to 
occupy positions near Beevers—Ross sites alone; (2) small mobile 
cations introduced into a beta-alumina having larger mobile cations 
tend to form pairs either with themselves or with the larger cations; 
and (3) for a mixed ion pair, the activation energy of the larger ion to 
escape from the shared potential well is much higher than that of the 
smaller ion. 


47041 (CONF-790653—6) Neutron scattering study of the mag- 
netic transition in the reentrant superconductor Hoo cEro «Rh,B;. 
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Mook, H.A.; Koehler, W.C.; Maple, M.B.; Fisk, Z.; Johnston, D.C. 
(Oak Ridge National Lab., TN (USA)). Jun 1979. Contract W-7405- 
ENG-26. 9p. Dep. NTIS, PC A02/MF AO1. 

From Superconductivity in d- and f-band metals; San Diego, 
CA, USA (21 Jun 1979). 

A number of different diffraction patterns were obtained with 
various resolutions. A high-resolution scan of the (101), (110), and 
(002) peaks at 1.6 and 4.2 K shows that these peaks have very small 
nuclear components as observed in the 4.2 K data; large magnetic 
(101) and (110) peaks found at 1.6 K show long-range ferromagnetic 
order. Analysis of the nuclear and magnetic diffraction peaks shows 
that the average ordered moment is about 5.0 +- 0.5 u/sub B/ at 1.6 
K. The temperature dependence of the intensity of the (101) powder 
peak is also shown. No long-range magnetic scattering is found 
above 3.60 K. At 3.60 K the magnetic intensity jumps suddenly to a 
finite value, then increases nearly linearly with temperature to about 
2.5 K. Below 2.5 K the intensity rounds off and appears to saturate at 
about 1.6 K. There are no specific heat anomalies between 0.5 K and 
1.6 K. 3 figures. (RWR) 


47042 (COO—5002-6) Observation of intrinsic and extrinsic sec- 
ondary grain boundary dislocations in [001] high angle twist bound- 
aries in MgO. Sun, C.P.; Balluffi, R.W. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Jun 1979. Contract ER-78-S-02-5002. 6p. 
Dep. NTIS, PC A02/MF AO1. 

The report describes a systematic electron microscope investi- 
gation of possible GBD structures in [001] high angle twist bound- 
aries in MgO using bicrystals of controlled geometry. Boundaries of 
this type were selected because they are relatively easy to prepare, 
and because GBD structures have been extensively observed and 
studied (3,4,7) in boundaries of this type in the metal gold. 


47043 (LBL—8991) Microstructure-property relationships of a 
zinc oxide varistor material. Williams, P.L. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Mar 1979. Contract W-7405- 
ENG-48. 43p. Dep. NTIS, PC A03/MF AO1. 

Thesis. 

Zinc oxide ceramics containing barium, cobalt, and rare earth 
metal oxides, which exhibit non-ohmic current-voltage characteris- 
tics, were studied. A new scanning electron microscopy technique 
has been developed to measure the voltage drop across grain bound- 
aries. This was found to be ~ 2V. Detailed electron microscopic and 
spectroscopic observations showed that the barium and rare earth 
metals concentrate into small particles embedded in the cobalt-doped 
zinc oxide grains. No intergranular films could be detected, to within 
5A resolution. Thus the nonlinear voltage characteristics are attrib- 
uted to potential barriers arising from charge depletion layers 
formed adjacent to zinc oxide grain boundaries and two phase 
boundaries; experimental evidence is given to support this hypoth- 
esis. 


47044 Single crystal X-ray study of superstructure modulation 
and long-range order in V2D. Metzger, H.; Jo, H.; Moss, S.C. (Hous- 
ton Univ., Tex. (USA). Dept. of Physics); Westlake, D.G. (Argonne 
National Lab., Ill. (USA)). Phys. Status Solidi (a); 47: No. 2, 631- 
638(16 Jun 1978). 

A large vanadium single crystal is loaded with deuterium (D) 
to V2D and cooled to form a multidomain ordered crystal. The 
ordered state and ordering transition are studied with X-ray scatter- 
ing revealing a D-induced modulation of the vanadium lattice which 
produces X-ray peaks at the D superlattice positions. The disorder- 
ing is monitored using this modulation peak together with a careful 
measurement of the temperature variation of the tetragonal lattice 
parameters. These values of c and a are fit with a phenomenological 
expression incorporating the order parameter, the thermal expansion, 
and the volume dilat iondue to tetrahedral and octahedral D occu- 
pancy in V. The transition is shown unambiguously to be first order 
with some hysteresis. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 47037, 47049 


47045 (EPRI-FP—1060) Fatigue and creep behavior of SisN, 
and SiC for gas turbine applications. Final report. Tien, J.K.; Arons, 
R.M.; Roth, L. (Columbia Univ., New York (USA). Henry Krumb 
School of Mines). May 1979. 95p. Dep. NTIS, PC AOS5S/MF AOl. 

Improvement of materials to resist the aggressive environ- 
ments in advanced power generation systems includes the use of 
ceramics in tensile load-bearing applications. Of immediate concern 
is the paucity of data, even phenomenological in nature, upon which 
to base preliminary mechanical design considerations. This project 
inspects two important material characteristics - time-dependent 
deformation and fracture (creep) and response to cyclic loading 
(fatigue). Not pressed silicon carbide (SiC) and silicon nitride (SisN,) 
were chosen for this study because they are the most promising 
ceramic materials for power equipment use. Creep characteristics 
were assessed in uniaxial tensile lading and fatigue properties were 
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determined at ultrasonic frequencies. Mechanical response of these 
ceramics was found to be flaw size dependent. A threshold stress 
exists below which these ceramics are mp oberg Creep re- 
sponse in hot-pressed silicon nitride was c terized by parallel 
processes, a persistent nonrecoverable plastic deformation and re- 
coverable viscoelastic deformation. A steady-state component of 
creep was not found. An improved model for the creep process was 
developed to account for the creep and recovery behavior. 


47046 (HEDL-SA—1674-FP) Elastic modulus and fracture of 
boron carbide. Hollenberg, G.W.; Walther, G. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Dec 1978. Contract EY- 
76-C-14-2170. 24p. (CONF-790420—15). Dep. NTIS, PC A02/MF 
AOl. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

The elastic modulus of hot-pressed boron carbide with 1 to 
15% porosity was measured at room temperature. K/sub IC/ values 
were determined for the same [genom range at 500°C by the double 
torsion technique. The critical stress intensity factor of boron car- 
bide with 8% porosity was evaluated from 25 to 1200°C. 


47047 Application of transmission electron microscopy to the 
study of deformation in ceramic oxides. Mitchell, T.E. (Case Western 
Univ., Cleveland, OH). J. Am. Ceram. Soc.; 62: No. 5-6, 254- 
267(May 1979). 

From 79. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (26 Apr 1977). 

Slip systems, dislocation reactions, and dislocation dissocia- 
tions are reviewed in relation to the crystal structures of ceramic 
oxides. Techniques of deformation and transmission electron micros- 
copy (TEM) are described. The impact of TEM on the understand- 
ing of deformation in oxides is discussed by relating the observed 
dislocation substructures to the mechanical properties in several 
oxide systems. Important information can be obtained on dislocation 
glide and climb processes in relation to work hardening, recovery, 
and creep. Yielding and brittle-to-ductile transition temperature are 
discussed in terms of the magnitude of the Burgers vector in various 
crystal structures and the influence of dissociation reactions and 
diffusion. Examples include oxides with close-packed anions such as 
MgO, MgAhO,, BeO, AlOs, TiOz, and Mg2SiO,, and other oxides 
such as CuO, UO, and SiOz. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 45803, 46647, 46753, 46844, 
46848, 46851, 46853, 46862, 46984, 47013, 47036, 47039, 47041, 47043 


47048 (CONF-790538—9) Properties of single crystal beta’’-alu- 
minas. Bates, J.B.; Brown, G.M.; Kaneda, T.; Brundage, W.E.; 
Wang, J.C.; Engstrom, H. (Oak Ridge National Lab., TN (USA)). 
1979. Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/MF 
AOl. 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Large single crystals of sodium beta”-alumina were grown by 
slow evaporation of NagO at 1690°C from a mixture of NazCOs, 
MgO, and AlsOs. Polarized Raman measurements were made on the 
Na 8” single crystals and on single crystals of Li, K, Rb, and Ag 8” 
prepared by ion exchange of Na 8”. The low frequency Raman 
spectra of Na, K, Rb, and Ag 8” contained four or more bands due 
to vibrations of the mobile cations. These results were analyzed by 
assuming the spectra to be due to the normal modes of a defect 
cluster consisting of a cation vacancy surrounded by three cations. 
From model calculations, the Raman band of Na £” at 33 cm™~! is 
assigned to the attempt mode for diffusion of Na* ions. The structure 
of a Ag B” single crystal was investigated by neutron diffraction, 
and 20% of the Ag * ion sites were found to be vacant. 


47049 (CONF-790688—1) Characterization and bulk properties 
of oxides. Sonder, E.; Connolly, T.F. (Oak Ridge National Lab., TN 
(USA)). Jun 1979. Contract W-7405-ENG-26. 27p. Dep. NTIS, PC 
A03/MF AOl1. 

From NATO advanced study institute physics and chemistry 
of refactory oxides; Aleria, Corsica, France (17 Jun 1979). 

The bulk properties of oxides are divided into two classes, 
intrinsic properties which depend solely on the identity of the 
material, and extrinsic ones, which differ for different samples of the 
same compound. Sources of tabulated numerical values of intrinsic 
properties are given and modern developments in information stor- 
age and retrieval are discussed. Extrinsic properties are shown to 
depend on defects and trace impurities in the samples. Techniques of 
trace impurity analysis are discussed and realistic limits of detection 
and accuracies are given for routine analyses. 


47050 (IS-M—212) Analysis of the thermodynamics and phase 
relationships of a portion of the vanadium—-oxygen system. Smith, 
J.F. (lowa State Univ. of Science and Technology, Ames (USA)). 


ERA VOL. 4, NO. 18 


1979. Contract W-7405-ENG-82. 18p. (CONF-790560—1). Dep. 
NTIS, PC A02/MF AO1. 

From Calculations of phase diagrams calphad meeting; Stock- 
holm, Sweden (21 May 1979). 

A considerable amount of experimental data has accumulated 
concerning thermodynamics and phase equilibria in the vanadium— 
oxygen system. An attempt is being made to assimulate these data to 
generate a self-consistent set of Gibbs energy functions to describe 
the known details of the phase equilibria and thence to extrapolate to 
predict the unknown details. The present paper describes the initial 
assessment of data for the congruently melting phases and the 
development of composition dependent Gibbs functions for B-VO2 
and for oxygen-rich liquid. 


47051 Electronic band structure, optical properties, and general- 
ized susceptibility of NbO2. Posternak, M.; Freeman, A.J.; Ellis, D.E. 
(Physics Department, Northwestern University, Evanston, Illinois 
60201). Phys. Rev., B: Condens. Matter; 19: No. 12, 6555-6563(15 Jun 
1979). 


The electronic structure of the high-temperature rutile phase 
of NbO, is studied by the linearized-augmented-plane-wave method. 
Potentials constructed by superposition of neutral-atom and ionic- 
charge densities are used to explore variability of the electronic band 
structure. A rigid-band scheme is shown to accurately describe 
optical absorption of the rutile phase of NbO: stabilized by the 
addition of 20 at. % Ti as measured by Raccah et al. Differences 
between the band results for rutile NbO2 and the optical absorption 
measurements on the low-temperature body-centered tetragonal 
phase of NbOz are attributed to band splittings induced by lattice 
distortion which occur at the phase transition. The static-electron 
response function chi (q) is calculated in the constant-matrix-ele- 
ments approximation. In contrast to the case of isoelectronic VO:, 
no Fermi-surface nesting features are observed, and chi (q) is found 
to be structureless in the vicinity of the point P = (1/4, 1/4, 1/2) 
which has been associated with a possible soft-mode phonon instabil- 
ity responsible for the lattice transformation. 


47052 Tritium diffusion in rutile (TiO2). Cathcart, J.V.; Perkins, 
R.A.; Bates, J.B.; Manley, L.C. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). J. Appl. Phys.; 50: No. 6, 4110- 
4119(Jun 1979). 

The diffusivity of tritium in rutile single crystals has been 
measured parallel to the a and c axes in the temperature range 250— 
900 °C. Raman-scattering measurements were also made to aid in 
identifying a nonpolar tritium species involved in the diffusion 
process. Two species, OT~ ions and Tz molecules, are involved in 
tritium migration. The OT~ ions dissociate preceding each tritium 
jump. Along the a axis the T2 molecules diffuse four orders of 
magnitude slower than the T* ions associated with OT~. No depen- 
dency of the tritium diffusivity upon the rutile defect structure was 
observed. 


47053 Emissivity of LaBe at 650 nm. Storms, E.K. (University 
of California, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). J. Appl. Phys.; 50: No. 6, 4450(Jun 1979). 

The emissivity of LaBe at 650 nm between 1600 and 2100 K 
can be described by the equation e=1.2144-2.467 x 10°-*T/sub s/, 
where T/sub s/ is the observed surface temperature. 


47054 "Compressibility collapse’ transition in ReO;. Schirber, 
J.E.; Morosin, B. (Sandia Laboratories, Albuequerque, New Mexico 
87185). Phys. Rev. Lett.; 42: No. 22, 1485-1487(28 May 1979). 

We have used Fermi-surface pressure-derivative measure- 
ments at 2 K and single-crystal and powder x-ray studies as a 
function of pressure at room temperature to demonstrate that recent- 
ly published anomalous Fermi-surface and lattice properties of ReOs 
are related to a novel second-order phase transition. This transition 
probably involves a tetragonal distortion of the lattice accompanying 
a displacement of the O atoms from the linear O-Re-O chains of 
cubic ReO; to a “hinged” arrangement of the oxygens and is 
characterized by an enormous increase in the compressibility of the 
high-pressure phase. 


47055 Electron microscopy of ferrites. Mishra, R.K.; Thomas, 
G. (Univ. of California, Berkeley). J. Am. Ceram. Soc.; 62: No. 5-6, 
293-298(May 1979). 

From 79. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (26 Apr 1977). 

Some electron microscopy studies are described of magnetic 
ferrites with special emphasis on LiFesOs and including some results 
on NiFe2O, and SrFe2Oi9. Analysis of the crystallography, defect 
structure, and phase transformations and their relations to magnetic 
properties, viz coercivity and hysteresis characteristics are discussed. 


47056 In-pile intragranular densification of oxide fuels. Dollins, 
C.C. (Bettis Atomic Power Lab., West Mifflin, PA (USA)); Nichols, 
F.A. (Argonne National Lab., IL (USA)). J. Nucl. Mater.; 78: No. 2, 
326-335(Dec 1978). 





SEPTEMBER 30, 1979 


A model is proposed to describe in-pile densification of oxide 
fuels by both vacancy boil-off due to thermal excitation and vacancy 
knockout by the passage of fission fragments through the pores. The 
model includes the migration rates of both vacancies and interstitials 
to pores and the production of vacancy-rich damage cascades by 
fission fragments. It has been coupled with a previously reported 
swelling and gas release model so that it can predict the total 
dimensional changes of the fuel as well as predicting intragranular 
densification for both ThO2- and UO2-based fuels. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 45782, 45820, 46851, 46853, 47013 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 46483 


47057 (CONF-790442—14) Deuterium and helium-ion irradia- 
tion effects on TiB, coatings. Das, S.K.; Kaminsky, M. (Argonne 
National Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 15p. 
Dep. NTIS, PC A02/MF AO1. 

From International conference on metallurgical coatings; San 
Diego, CA, USA (23 Apr 1979). 

The surface damage and erosion of chemically vapor deposit- 
ed TiBz coatings and commercial grade Ti, caused by 40-, 60- and 
120-keV D* and ‘He* irradiation, has been studied for the as 
deposited coatings and for the coating surfaces that were mechani- 
cally polished prior to irradiation. SEM analysis of polished TiB2 
samples irradiated with D* and *He* to a dose of 3.1 x 10'* ions/cm? 
reveal significant surface damage due to blistering and flaking 
whereas for identical irradiation conditions, the as deposited TiBz 
coatings show very little damage. For similar irradiation conditions 
the Ti metal samples showed blistering for the *He* irradiation case 
but no significant surface damage for the D* case. Estimates of the 
irosion yields due to blister exfoliation in polished TiB, samples 
show an increase with increasing projectile energy for the total dose 
studied. 


47058 (HEDL-SA—1675-FP) Helium bubbles in irradiated 
boron carbide. Hollenberg, G.W.; Mastel, B. (Hanford Engineering 
Development Lab., Richland, WA (USA)). 1979. Contract EY-76-C- 
14-2170. 35p. (CONF-790420—20). Dep. NTIS, PC A03/MF AOI. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Boron carbide, in nuclear reactor neutron absorber applica- 
tions, generates large quantities of helium, some of which is trapped 
in small bubbles within the grains. Transmission electron microscopy 
was used to examine the size distribution, shape and density of these 
bubbles in boron carbide irraidated to temperatures between 540°C 
and 2000°C to burnups between 27 and 62 x 10” captures/cm*. 


47059 Radiation damage in silicon dioxide films exposed to reac- 
tive ion etching. DiMaria, D.J.; Ephrath, L.M.; Young, D.R. (IBM 
Thomas J. Watson Research Center, Yorktown Heights, New York 
10598). J. Appl. Phys.; 50: No. 6, 4015-4021(Jun 1979). 

The enhanced electron-trapping characteristics and the loca- 
tion of this trapped charge in an SiO2 layer exposed to either CF,, 
O., or Ar plasmas in a reactive ion etching (RIE) system are 
reported. Capacitance-voltage (C-V) and photocurrent-voltage 
(photo I-V) techniques were used to monitor charge trapping and 
location after the samples were incorporated in metal-oxide-semicon- 
ductor (MOS) capacitors. Using a CF; plasma which etches SiOz, 
trapping sites caused by penetrating radiation were observed. These 
traps were removed by annealing at temperatures > or =600 °C for 
30 min in Ne prior to metallization. These bulk SiO. trapping sites 
showed no strong dependence on whether the samples were placed 
on the anode or cathode in the RIE chamber, implying no preferred 
directionality in the photons which are believed to generate them. 
With an O: or an Ar plasma which does not etch SiOz, an additional 
trapping layer within about 100 A of the exposed SiO» surface 
caused by penetration of energetic ions (< or =400 eV) was 
detected. Trapping in this layer was greatly reduced by a 1000 °C 
anneal in Ne for 30 min, and almost entirely removed by a buffered 
HF dip which etched about 100 A of SiOz. Samples placed on the 
anode (ground plane) of the RIE system which would see energetic 
secondary electrons, but only relatively low-energy ions (approxi- 
mately 35 eV), also had electron-trapping sites near the exposed 
surface; however, the trapping in this layer was greatly reduced 
compared with samples placed on the cathode. 


47060 Application of transmission electron microscopy to radi- 
ation damage in ceramics. Hobbs, L.W. (Case Western Reserve 
Univ., Cleveland, OH). J. Am. Ceram. Soc.; 62: No. 5-6, 267- 
278(May 1979). 

From 79. annual meeting of the American Ceramic Society; 
Chicago, IL, USA (26 Apr 1977). 


MATERIALS 4945 


Ceramics are becoming increasingly og mas in many radi- 
ation environments. In addition to refractory fissionable fuels, elec- 
trical insulators will be needed for instrumentation in breeder reactor 
systems and will be widely applied in all fusion reactor concepts, 
including first-wall coatings, blanket gaps, injectors, divertors, 
magnet insulation, and windows. These applications require me- 
chanically stable (and in some cases transparent) dielectric solids 
which must maintain electrical as well as mechanical integrity under 
severe radiation fields. Refractory ceramic materials of low atomic 
number will be increasingly useful in structural applications as well 
because they resist activation and contribute less objectionable sput- 
ter contaminants. Ceramic solids are also likely to be increasingly 
utilized as repository media for active nuclear wastes. The irradia- 
tion behavior of these nonmetallic materials is critical and at present 
poorly understood, but transmission electron microscopy is begin- 
ning to reveal ooo rg similarities, as well as substantial differ- 
ences, in their behavior as compared to that of better-characterized 
metallic solids. 


COMPOSITE MATERIALS 


CORROSION, EROSION, AND DEGRADATION 


47061 (SAND—79-0141C) Investigations of delaminations in po- 
larizers for PLZT/TFPD lenses. Wilcox, P.D.; Cyrus, J.D.; Trapani, 
G.B. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY- 
76-C-04-0789. 4p. (CONF-790670—6). Dep. NTIS, PC A02/MF 
AOl. 

From IEEE international symposium on application of ferro- 
electric; Minneapolis, MN, USA (13 Jun 1979). 

The discrete layers of the thermal/flashblindness protective 
lenses are bonded with a variety of organic materials. One of these is 
a pressure sensitive adhesive which developed thermally induced 
delaminations or bubbles. These flaws can render the lens assembly 
unusable. The probable origin of the flaws is discussed in terms of 
gaseous evolution. The effects of time, temperature and external gas 
pressure on the gas evolution are discussed and alternatives for 
production of viable lenses presented 


POLYMERS AND PLASTICS 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46198 


47062 (UCRL—52688) Characterization of DC-S-2000 silicone 
rubber as an O-ring material for laser amplifier systems. Hoffman, 
D.M. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 23 Mar 1979. Contract W-7405-ENG-48. 14p. Dep. NTIS, PC 
A02/MF AOl1. 

We evaluated mechanical, thermal, thermodynamic, and 
chemical properties of Dow Corning DC-S-2000, a silicone rubber 
filled with silica, that was selected as an O-ring material for SHIVA 
laser amplifiers. We compared the properties of a batch cured in- 
house with the manufacturer's specifications, and we developed 
specific quality-control tests to evaluate future production batches of 
this elastomer. We also examined mechanical and thermal transitions 
not described in the manufacturer's bulletin. Because the silicone O- 
rings must function under prolonged compression, we recommend 
an examination of the compression properties of DC-S-2000. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46198, 47062 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 47197 


OTHER MATERIALS 


REFER ALSO TO CITATION(S) 46564 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 46069, 46070, 46078, 47064 


47063 Effect of thermal annealing in boron implanted, laser 
annealed silicon. Narayan, J.; Larson, B.C.; Christie, W.H. (Solid 
State Division). AJP (Am. Inst. Phys.) Conf. Proc.; 50: No. 1, 440- 
445(15 Apr 1979). (CONF-781121—). 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 





4946 ENERGY RESEARCH ABSTRACTS 


Electron microscopy and x-ray techniques have been used to 
investigate dislocation generation, precipitation of dopants and in- 
trinsic defects, and the relaxation of unidirectional strains after 
thermal annealing of boron implanted, laser annealed silicon. It is 
shown that the number density of dislocations created near the 
interface after thermal annealing is small and therefore the unidirec- 
tional nature of the contraction in the doped layer is essentially 
retained. A small number density of defect clusters (mostly vacancy 
dislocation loops, average size 20 A) was also observed after thermal 
annealing at 1000 °C. Boron depth profile changes, as determined by 
secondary ion mass spectroscopy, indicated an increase in boron 
concentration near the surface in addition to the expected broaden- 
ing of profiles after thermal annealing. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 46222, 47069, 47831 


47064 (IS—4693) Graphite morphologies in the solidification of 
high purity Fe-C-Si alloys. Dhindaw, B.; Verhoeven, J.D. (Ames 
Lab., IA (USA)). May 1979. Contract W-7405-ENG-82. 50p. Dep. 
NTIS, PC A03/MF AOl1. 

Alloys of Fe-C-Si prepared from high purity metals were 
solidified in crucibles and by directional freezing techniques. It was 
found that the formation of graphite nodules required cooling rates 
in the 100 to 200°C/min range. At very high rates no graphite 
formed and at low rates coral graphite formed. The use of very high 
purity Battelle Iron eliminated nodule formation unless an inoculant 
was used. Extensive chemical analyses were not able to detect the 
elements effective as nucleating agents, except to show that if an 
individual element were responsible it was effective at concentra- 
tions in the low ppM range. Possible mechanisms are proposed to 
account for the observed results. 


47065 Deformation electron density of a-glycylglycine at 82 K. 
II. The x-ray diffraction study. Kvick, A.; Koetzle, T.F.; Stevens, 
E.D. (Institute of Chemistry, University of Uppsala, Box 531, S-751 
21 Uppsala, Sweden). J. Chem. Phys.; 71: No. 1, 173-179(1 Jul 1979). 

A study of the charge density in a-glycylglycine, Cj HsN2Os, 
has been carried out, employing x-ray and neutron diffraction data 
measured at a temperature of 82 K. The crystal is monoclinic, space 
group P2,/c, with a cell of the following dimensions a=8.025(2), 
b=9.543(4), c=7.788(2) A, and B=106.50(2) ° at 82 K. X-ray data 
were collected in the sin@/A range 0.00—1.07 A~', with Nb filtered 
MoKa radiation. The deformation densities were computed by an 
X—N method using positional parameters for all atoms from a 
neutron diffraction study and thermal parameters for nonhydrogen 
atoms from a high-order x-ray refinement. In the case of hydrogen 
atoms, the neutron thermal parameters were scaled up by 15% as 
suggested by a comparison of thermal parameters for nonhydrogen 
atoms from the neutron and the high-order x-ray refinements. Well- 
defined peaks of deformation charge density are found for all cova- 
lent bonds, and polarization of the density towards the more elec- 
tronegative atom in the bonds can be noticed. The deformation 
densities in the four N—HxxxO hydrogen bonds are very similar, 
with excess charge in the N—H bonds and electron deficient regions 
on the sides of the hydrogen atoms pointing towards the acceptor 
oxygen atoms. There is also excess electron density close to the 
oxygen atoms in the direction of each hydrogen bond, but there does 
not appear to be any systematic correlation between the H...O 
distance in the hydrogen bonds and the peak heights in the “lone- 
pair” regions around the oxygen atoms. 


47066 Phase transitions in potassium-intercalated graphite: KC... 
Hastings, J.B.; Ellenson, W.D.; Fischer, J.E. (Brookhaven National 
Laboratory, Upton, New York 11973). Phys. Rev. Lett.; 42: No. 23, 
1552-1556(4 Jun 1979). 

Two structural phase transitions in KC24 have been observed 
by x-ray diffraction: an order-disorder transition at T/sub U/ = 
126.0 +- 0.5 K and a structural transition T/sub L/ at about 93 K. 
Details of these transitions are presented, as well as the stacking 
sequences of the intermediate and low-temperature phases. 


47067 Imaging of thin intergranular phases by high-resolution 
electron microscopy. Krivanek, O.L.; Shaw, T.M.; Thomas, G. (De- 
partment of Materials Science and Mineral Engineering, University 
of California, Berkeley, California 94720). J. Appl. Phys.; 50: No. 6, 
4223-4227(Jun 1979). 

We discuss the imaging of thin amorphous intergranular films 
by high-resolution electron microscopy. The thin films can either be 
imaged indirectly as gaps between two crystalline grains, or directly 
by darx-field imaging of the diffuse scattering due to the amorphous 
phase. The new direct method is shown to be much less dependent 
on defocus and boundary orientation than previous methods. It is 
also capable of precise determination of the boundary film thickness, 
and is much easier experimentally than other methods. 
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47068 Neutron-diffraction study of hemimorphite. Hill, R.J.; 
Gibbs, G.V.; Craig, J.R. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Geological Sciences); Ross, F.K. (Vir- 
inia Polytechnic Inst. and State Univ., Blacksburg (USA). Dept. of 
emistry); Williams, J.M. (Argonne National Lab., IL (USA). 
Chemistry Div.). Z. Kristallogr., Kristallogeom., Kristallphys., Kristall- 
chem.; 146: No. 4, 241-259(1977). 

The hydrogen atoms in hemimorphite, Zn,SizO;(OH)2.H20, 
have been sonoled and its crystal structure refined using 415 three- 
dimensional singlecrystal neutron-driffraction data. The mineral is 
orthorhombic, space group Imm2, with a = 8.367(5), b = 10.730(6), 
c = 5.115(3) A, and = 2. The structure consists of three- 
membered rings of corner-sharing Zn(OH)Os (x2) and SiO, tetrahe- 
dra arranged in compact sheets parallel to (010). Three oxygen 
atoms in each tetrahedron are bonded to two zinc atoms and one 
silicon atom, while a fourth oxygen atom forms a bridging bond to 
an equivalent cation in an adjacent sheet. The water molecules are 
oriented parallel to (010) inside large cavities between the tetrahe- 
dral sheets and are held in place by hydrogen bonds to and from the 
hydroxyl groups of the Zn-OH-Zn ware oe bee y Mulliken popu- 
lation ses calculated using constant bond lengths and the ob- 
served angles within and between the tetrahedra allow a rationaliza- 
tion of the bond-length-variations in the SiO, group, but are less 
successful in the case of Zn(OH)Os. 


PROPERTIES 
REFER ALSO TO CITATION(S) 47083 


47069 (COO—2407-7) Kinetics, morphology and thermodynam- 
ics of the solid—liquid transition of non-metals. Progress report, 
March 1, 1978—February 28, 1979. Sekerka, R.F. (Carnegie-Mellon 
Univ., ago y PA (USA)). Jan 1979. Contract EY-76-S-02-2407. 
15p. Dep. NTIS, PC A02/MF AO1. 

<a is being assembled for measurement of the solid— 
liquid surface tension, y, of two non-metallic materials, GeO2 and 
NaCl, via the grain-boundary groove technique. According to this 
technique, a solid adjacent to its liquid is used in a temperature 
gradient and the shape of the solid—liquid interface near a grain 
boundary groove is measured. From this shape and a knowledge of 
the thermal field, y, a parameter extremely important in nucleation 
and solidification kinetics, is calculated. GeO is chosen for its low 
entropy of fusion and NaCl for its simple ionic bonding; both are 
transparent. The apparatus for GeO: involves a lineal geometry, a 
two-zone furnace and an optical viewport; that for NaCl involves an 
axial geometry. The thermal field for the lineal geometry was 
calculated by the solution of finite difference equations. If future 
results support the tendency for the crucible to impose its simple 
linear temperature gradient on thin samples, the theoretical analysis 
will be drastically simplified and the technique might be extendable 
to a broad class of materials. Previous work on the modeling of 
Internal Centrifugal Zone Growth has been communicated to per- 
sonnel at Oak Ridge who have incorporated it in their ongoing 
research programs. 


47070 (GA-A—15228) Modified Weibull theory for the strength 
of granular brittle material. Ho, F. (General Atomic Co., San Diego, 
CA (USA)). May 1979. Contract AT03-76-ET35300. 27p. Dep. 
NTIS, PC A03/MF AO1. 

A modified Weibull theory is developed to describe the 
strength of a granular brittle material. The present theory reconciles 
the effect of grain size, in addition to the effects of volume and stress 
distribution. This is done by introducing a fourth material parameter 
ho called the characteristic grain size. It is applied to over 2000 data 
points of the grade H451 graphite. Excellent correlation is obtained 
by choosing ho to be the maximum grain size. The difference 
between the theory and the mean strength is less than 3% in a log. 
The difference is about 6% from log to log. The theory is also 
applied to EGCR-type AGOT graphite with very good results. 


47071 (GEFR-SP—109) Local structural behavior of concrete at 
elevated temperatures. Gluekler, E.L. (General Electric Co., Sunny- 
vale, CA (USA). Advanced Reactor Systems Dept.). 15 Nov 1978. 
Contract EX-76-C-03-0893. 9p. (CONF-790802—03). Dep. NTIS, 
PC A02/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

At elevated temperatures, structural responses of surface 
heated concrete walls are significantly affected by the release of 
capillary, adsorbed and chemically bound water. Two major phe- 
nomena are —— observed: (1) degradation of concrete strength 
because of the loss of hydraulic bonds in gelatious, hydrated com- 
pounds, shrinkage of the cement matrix, increase in porosity and 
microcracking, and (2) pressurization of concrete pores because of 
vaporization of water and expansion of gases. Under certain condi- 
tions, the combined effects of material degradation and internal 
pressurization could lead to crack formation parallel to the surface, 
or spallation. This failure mode has been observed in some experi- 
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ments, but not consistently. In this paper, a criterion for concrete 
spallation is described which depends on (1) loading conditions 
including pore pressures and thermal stresses, and (2) materials 
characteristics at elevated temperatures. To describe local fracture 
characteristics of concrete structures, a failure surface was defined in 
terms of the uniaxial tensile and compressive strength of a cylinder 
and the biaxial compressive strength. The failure surface was ap- 
proximated by a generalized cone with a parabolic contour centered 
along the ga axis of all principal stresses. Although significant 
uncertainties still exist, it was concluded that spallation failure of 
surface heated concrete would occur only under very rapid heating 
to high surface temperatures (>400°C) and a high content of 
evaporable water or a low permeability. 


47072 (LA-UR—79-721) Sound velocity and equation-of-state 
measurements in high pressure fluid and solid helium. Liebenberg, 
D.H.; Mills, R.L.; Bronson, J.C. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 6p. (CONF-790709—1). 
Dep. NTIS, PC A02/MF AOl1. 

From VII international AIRAPT conference; La Creusot, 
France (30 Jul 1979). 

A piston—cylinder apparatus was used to obtain P, V, T, and 
simultaneous values of longitudinal sound velocity in helium fluid 
throughout the ranges 75 to 300°K and 3 to 20 kbar. Some 670 data 
sets were obtained for the fluid and used in a double-process least- 
squares fit to an equation of state of the Benedict type. Additional 
measurements extended across the melting line into the solid phase at 
pressures up to 18 kbar. Measurements of the compressibility are 
compared with those obtained by Stewart along the 4°K isotherm 
up to 20 kbar. We discuss the use of helium as a pressure medium in 
wt diamond anvil cells. Essentially no data are given. 
(RW 


47073 (PB—288885) Shear transfer across cracks in reinforced 
concrete. Jimenez-Perez, R.; Gergely, P.; White, R.N. (Cornell 
Univ., Ithaca, NY (USA)). Aug 1978. 375p. NTIS PC A1l6/MF AOl1. 

An experimental and analytical investigation was conducted 
to assess the transfer of cyclic shear forces in cracked reinforced 
concrete by means of the interface shear transfer and dowel action 
mechanisms. Two test series evaluated the transfer of shear forces by 
the combination of the interface shear transfer and dowel action 
mechanisms, and the dowel action mechanism alone. The initial 
crack width and the reinforcement ratios provided at the shear 
plane, the number of loading cycles, and the cyclic shear stress 
intensity were the main variables studied using a test specimen 
modeled after an idealized section of the cracked structure. The 
average shear displacement, crack width, and reinforcement strains 
were measured in each specimen for all load increments. Simplified 
equations were developed to describe the first loading cycle stiffness 
exhibited by both the interface shear transfer and dowel action 
mechanism. A bilinear idealization was proposed for the experimen- 
tal hysteresis curve of each mechanism together with the corre- 
sponding stiffness coefficients. Equations were derived from a non- 
linear regression analysis for the splitting failure force for axial or 
dowel forces, and for their interaction. An equation was also pro- 
posed for the ultimate shear stress that can be transferred across a 
precracked shear plane. The research concluded that shear forces 
can be efficiently transferred across cracked surfaces by the com- 
bined action of the interface shear transfer and dowel action mecha- 
nisms. The investigation was motivated by the desire to assess the 
behavior of the shear transfer mechanism in cracked secondary 
nuclear containment vessels. 


47074 Coherence loss for vibrational and librational excitations 
in solid nitrogen. Abram, I.1.; Hochstrasser, R.M.; Kohl, J.E.; 
Semack, M.G.; White, D. (Department of Chemistry and Labora- 
tory for Research on the Structure of Matter, University of Pennsy]l- 
vania, Philadelphia, Pennsylvania 19104). J. Chem. Phys.; 71: No. 1, 
153-162(1 Jul 1979). 

We have investigated the process of phase relaxation (loss of 
coherence) for the A/sub g/ vibrational exciton (vibron) and the E/ 
sub g/ libron in crystalline a-Ne at liquid helium temperatures. The 
relaxation of the A/sub g/ vibron was found to be a nonexponential 
decay whose effective decay constant (1/T2) decreases with time. In 
the first 100 ns of the decay, the effective decay time of the observed 
signal (T2/2) ranged from T2/2<1 ns to T2/2=14.5 ns. The decay is 
due to a statistical distribution of crystal defects; its qualitative 
features are in agreement with simple theories of disorder scattering 
in crystals. The decay of the E/sub g/ libron was found to be at least 
28 times faster than that of the A/sub g/ vibron (i.e., T2/2<36 ps 
during the first few ns) and could not be measured directly. 


47075 Electronic structure of 1T-VSe.. Zunger, A.; Freeman, 
A.J. (Department of Physics and Astronomy and Materials Research 
Center, Northwestern University, Evanston, Illinois 60201). Phys. 
Rev., B: Condens. Matter; 19: No. 12, 6001-6009(15 Jun 1979). 

A first-principles self-consistent (non-muffin-tin) band-struc- 
ture calculation on 1T-VSez is used to analyze some of the transport 
and optical properties. The material appears to be metallic with 
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characteristic overlaps between the metal d-based and nonmetal p- 
based bands. These overlaps are found to be sensitively modulated 
both by the change of the (anomalously high) c/a ratio and by the 
sandwich height parameter z (determining the V—Se bond length). 
This leads to a number of interesting predictions regarding the 
electronic structural changes associated with the charge-density- 
wave instability. 


47076 Computation of elastic moduli from interatomic forces. 
Guttman, L.; Rothstein, J.A. (Solid State Science Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Phys. Rev., B: Con- 
dens. Matter; 19: No. 12, 6062-6067(15 Jun 1979). 

The Born-Huang method of homogeneous deformation is 
well suited to machine computation of the elastic moduli of a crystal 
from its interatomic-potential function. The general procedure is 
described with attention to practical considerations. A comparison is 
made with the results for solid argon obtained by Barker et al. using 
the method of long waves, and the agreement is satisfactory. Some 
extremely simple potential functions are tried for rhombohedral 
arsenic, antimony, and bismuth and are found to fit the observed 
elastic moduli moderately well. 


47077 Theory of orientational epitaxy in the self-consistent 
phonon approximation, Novaco, A.D. (Lafayette College, Easton, 
Pennsylvania 18042). Phys. Rev., B: Condens. Matter; 19: No. 12, 
6493-6501(15 Jun 1979). 

The theory of the orientational epitaxy phase is developed for 
an anharmonic solid monolayer within the framework of a self- 
consistent phonon approximation. This theory shows how the 
adatom-adatom coupling constants and adatom-substrate coupling 
constants in the theory of Novaco and McTague are modified by 
renormalization due to the zero-point motion and the thermal vibra- 
tion of the adatoms. Some general conclusions about the nature of 
orientational epitaxy are presented and numerical results are given 
for argon adsorbed on basal plane graphite. These results show that 
while many calculated properties of the argon solid have important 
corrections due to the anharmonic nature of the system, the orienta- 
tion angle versus lattice constant curve is not affected to any 
significant degree. 


47078 NMR study of proton motion in the defect pyrochlores 

HTaWO, and HTaWO, x H2O. Butler, M.A.; Biefeld, R.M. (Sandia 
Laboratories, Albuquerque, New Mexico 87185). Phys. Rev., B: 
Condens. Matter; 19: No. 11, 5455-5462(1 Jun 1979). 

Both cw and pulsed proton NMR measurements have been 
made between 4 and 500 K to elucidate the nature of proton motion 
in the defect pyrochlores. The data show that at 4 K the water 
molecule is static and separate from the proton (no hydronium ions 
exist). About 200 K tumbling of the water molecule begins. At 300 K 
translational motion is evident. Sites for both the water molecule and 
the proton are suggested which are consistent with the data. Analy- 
sis of T; and T2 measurements give an activation energy of ~ 0.3 eV 
and an attempt frequency of 3 x 10’° sec”'. This “abnormally” small 
attempt frequency suggests a tunneling mechanism for proton 
motion in these materials. 


47079 Optical properties of crystalline MgF2 from 115 nm to 400 
nm. Williams, M.W.; Arakawa, E.T. (Oak Ridge National Labora- 
tory, Health Safety Research Division, Oak Ridge, Tennessee 
37830). Appl. Opt.; 18: No. 10, 1477-1478(15 May 1979). 

The refractive index of MgF2 is measured as a function of 
wavelength from 115 nm to 500 nm using a semicylindrical single 
crystal sample. (AIP) 


47080 Electrical properties and annealing kinetics study of laser- 
annealed ion-implanted silicon. Wang, K.L.; Liu, Y.S.; Kirkpatrick, 
C.G.; Possin, G.E. (General Electric Research and Development 
Center, Schenectady, New York 12301). AIP (Am. Inst. Phys.) Conf. 
Proc.; 50: No. 1, 569-578(15 Apr 1979). (CONF-781121—). 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

This paper describes measurements of electrical properties 
and the regrowth behavior of ion-implanted silicon annealed with an 
80-ns (FWHM) laser pulse at 1.06 um. The experimental results 
include: (1) a determination of threshold energy density required for 
melting using a transient optical reflectivity technique, (2) measure- 
ments of dopant distribution using Rutherford backscattering spec- 
troscopy, (3) characterization of electrical properties by measuring 
reverse leakage current densities of laser-annealed and thermal- 
annealed mesa diodes, (4) determination of annealed junction depth 
using an electron-beam-induced-current technique, and (5) a deep- 
level-transient spectroscopic study of residual defects. In particular, 
by measuring these properties of a diode annealed at a condition near 
the threshold energy density for liquid phase epitaxial regrowth, we 
have found certain correlations among these various annealing beha- 
viors and electrical properties of laser-annealed ion-implanted silicon 
diodes. 
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47081 Reaction and diffustion in silver—arsenic 

systems. Holmquist, G.A.; Pask, J.A. (Univ. of California, 
keley). J. Am. Ceram. Soc.; 62: No. 3-4, 183-188(Mar 1979). 
The diffusion of Ag from the metal or Ag2Se in amorphous 
As,S3 and As,Set® at 175°C is accompanied by the reduction of As 
from a valence of 3+ to 2+ or 2+ to 1+ to maintain charge 
neutrality in the glass. Only Ag* diffuses at this temperature; all 
other ions are essentially immobile. An amorphous reaction-product 
hase is formed in the diffusion zone with a composition range of 
8.6 to 44.4 at.% Ag. The lower limit corresponds to all As cations 
of 2+ valence (equivalent to amorphous Ag2As2Ss); the upper limit, 
the maximum solubility of Ag in these glasses, corresponds to all As 
cations of 1+ valence (equivalent to amorphous AgsAs2Ss). The 
diffusivity of Ag in these glasses at 175°C for concentrations of 10 to 
35 at.% Ag is Sulfide 4 x 107" exp[(+ 0.23 +- 0.01)(at. % Ag)jem*/ 

s; Selenide 2 x 10~" exp[(+ 0.14 +- 0.01)(at.% Ag)|cm?/s. 


47082 Magnetic ordering in superconductors. Andreichenko, 
V.B.; Burmistrov, S.N. (L. D. dau Institute of Theoretical Phys- 
ics, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 
28: No. 8, 491-493(20 Oct 1978). 

Magnetic ordering in superconductors is discussed in the self- 
consistent field model with several coupled parameters. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 47071 


RADIATION EFFECTS 


47083 (DOE/DP/40072—5) Investigation of laser-induced pre- 
breakdown material modifications. Final report, September 15, 1977— 
March 14, 1979. Braeunlich, P.; Schmid, A. (Washington State 
Univ., Pullman (USA). Dept. of Physics). 1979. Contract EY-76-C- 
06-2221-013. 65p. (RLO—2221-T13-5). Dep. NTIS, PC A04/MF 
AOl. 

A new mechanism is presented for dielectric breakdown of 
wide gap materials in intense fields of photons having wavelengths 
in the visible region of the electromagnetic spectrum. It is based on 
multiphoton generation of free carriers and energy deposition from 
the photon field to the lattice via electron—photon—phonon colli- 
sion processes. This laser breakdown model represents an alternative 
to the so-called avalanche ionization mechanism. It is further demon- 
strated that laser pulses with peak fluxes below the single-shot 
threshold for both bulk and surface damage of sodium chloride 
crystals modify the properties of this material. As a result of multi- 

hoton exciton generation primary defects are formed which lead to 
intense directional emission of neutral halogen and alkali atoms. As a 
consequence, the crystal surface is severely perturbed. The tech- 
nique of thermally stimulated exoemission of particles to assess the 
degree of surface pertubation after laser exposure was developed. 
Ongoin ———s present for the first time evidence that the 
single-shot laser surface damage threshold decreases with laser- 
induced surface perturbation. 


47084 Dopant profile changes induced by laser irradiation of 
silicon: comparison of theory and experiment. Wang, J.C.; Wood, 
R.F.; White, C.W.; Appleton, B.R.; Pronko, P.P.; Wilson, S.R.; 
Christie, W.H. (Solid State Division, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). AJP (Am. Inst. Phys.) Conf. Proc.; 
50: No. 1, 123-128(15 Apr 1979). (CONF-781121—). 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Dopan profile changes induced by pulsed-laser annealing of 
B, P, As, Fe, and Cu implanted silicon have been measu: by 
secondary ion mass spectrometry and Rutherford ion backscattering 
and have been analyzed with thermal and mass diffusion calcula- 
tions. The results show that these profile changes are consistent with 
near-surface melting and Sey recrystallization. Fitted valus 
of diffusion coefficients for B, P, and As in liquid silicon agree quite 
well with those reported in the literature. Segregation of Fe and Cu 
to the surface during laser annealing has also been explained with a 
model calculation. 


47085 Laser annealing of ion implanted silicon. White, C.W.; 
Narayan, J.; Young, R.T. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, TN 37830). AJP (Am. Inst. Phys.) Conf. 
Proc.; 50: No. 1, 275-290(15 Apr 1979). (CONF-781121—). 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

The physical and electrical properties of ion implanted silicon 
annealing with high powered ruby laser radiation are summarized. 
Results show that pulsed laser annealing can lead to a complete 
removal of extended defects in the implanted region accompanied by 
incorporation of dopants into lattice sites even when their concentra- 
tion far exceeds the solid solubility limit. Implanted dopants are 
redistributed considerably by pulsed laser annealing, and parameters 
influencing the profiles are discussed. Calculations and experimental 
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results provide strong evidence that the pulsed laser annealin 
mechanism involves melting of the crystal to a depth of seve 
thousand angstroms, dopant diffusion in liquid silicon, and subse- 
— liquid phase epitaxial regrowth from the underlying substrate. 

application of pulsed laser irradiation to materials processing 
areas Other than ion implantation is briefly discussed. 


47086 Laser annealing of hydrogen implanted amorphous silicon. 
Peercy, P.S.; Stein, H.J. (Sandia Laboratories, Albuquerque, NM 
87185). AIP (Am. Inst. Phys.) Conf. Proc.; 50: No. 1, 331-336(15 Apr 
1979). (CONF-781121—). 

rom Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Amorphous silicon, prepared by silicon bombardment at ener- 
gies of 200 to 250 keV, was implanted with 40 keV H*: to pose 
concentrations up to 15 at .% and recrystallized in air by single 20 
nsec pulses at 1.06 wm from a Nd:glass laser. Amorphous layer 
formation and recrystallization were verified ng | Raman spectros- 
copy and ion backscattering/channeling analysis. Hydrogen concen- 
trations and profiles were studied using nuclear reaction analysis, 
and infrared absorption was used to study the effects of recrystalliza- 
tion on the chemical bonding of fap oe Hydrogen is found to 
inhibit crystallization and blistering is observed for high hydrogen 
concentrations although continuous recrystallized layers can be 
formed for material with low (< or =1 at .%) initial hydrogen 
concentrations. Up to 40% of the implanted hydrogen can be 
retained and is uniformly distributed from the initial implant depth to 
the surface upon recrystallization, but ion backscattering/channeling 
measurements indicate that the material has a higher level of disor- 
der when the hydrogen is present. Infrared absorption measurements 
indicate that the hydrogen in the amorphous silicon is bonded 
predominantly in monohydride (SiH) centers. After annealing, sever- 
al well-defined Si-H vibrational frequencies are observed, similar to 
the pattern for hydrogen-implanted single crystal silicon. 


47087 Lattice location of As and Sb implanted in silicon after 
annealing with a pulsed ruby laser. Wilson, S.R.; White, C.W.; 
Pronko, P.P.; Young, R.T.; Appleton, B.R. (Solid State Division, 
Oak Ridge National Laboratory, Oak ridge, Tennessee 37830). AJP 
(Am. Inst. Phys.) Conf. Proc.; 50: No. 1, 351-356(15 Apr 1979). 
(CONF-781121—). 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

The lattice location of implanted arsenic and antimony in 
single crystal silicon [(100) orientation] after pulsed laser annealing 
has been studied using positive ion channeling-backscattering. The 
samples have been implanted with 100 keV *As or '*'Sb to doses in 
the range 1 x 10° to 3 x 10'*/cm?. The samples were subsequently 
annealed using the Q-switched output of a pulsed ruby laser (1.5— 
1.7 J/cm’, ~50 x 10~* sec pulse duration). Channeling measurements 
(2.5 MeV He* ions) along major axial directions {100}, [110] and 
[111] and detailed scans across the axes were used to determine the 
lattice location of the implanted dopants after annealing. It was 
determined that, in the dose range investigated, 98—99% of the As 
occupy substitutional sites. Antimony doses less than 1.5 x 10'*/cm? 
yield similar results. Electrical measurements of the number of 
electrically active dopants support the high substitutional fractions 
observed by the ion channeling-backscattering measurements. Also 
reported are channeling results for “As implanted (~1 x 10'®/As/ 
cm?) samples that have been annealed using the Spire Corporation 
SPI-PULSE 5000 electron beam generator. Substitutional fraction 
(97—99%) comparable to laser annealing were obtained, but some 
nonuniformities across the samples were observed that were not 
present in the laser annealed samples. 


47088 Infrared and Raman spectra of Boron implanted, laser 
annealed silicon. Engstrom, H.; Bates, J.B.; Young, R.T.; Noonan, 
J.R.; White, C.W. (Solid State Division, Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee 37830). AJP (Am. Inst. Phys.) Conf. 
Proc.; 50: No. 1, 405-410(15 Apr 1979). (CONF-781121—). 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Raman and infrared absorption spectra have been obtained 
for boron implanted, pulse laser annealed silicon. Measurements of 
the shift in the silicon optic mode due to a Fano interaction have 
yielded a value of the utilization coefficient of 0.89 +- 0.09 for a 
sample implanted with 10'* ions/cm*. Low energy infrared absorp- 
tion is attributed mainly to interband transitions although other 
processes seem to be taking place as well. 


47089 Extent of annealed or melted regions as a function of 
energy of pulsed laser irradiation. Narayan, J.; White, C.W. (Solid 
State Div., Oak Ridge National Laboratory, Oak Ridge, Tennesse 
37830). AIP (Am. Inst. Phys.) Conf. Proc.; 50: No. 1, 446-452(15 Apr 
1979). (CONF-781121—). 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

The depth of melt front penetrating induced by Q-switched 
ruby laser irradiation has been studied by electron microscopy for 
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laser pulses of different duration and energy density in thermally 
diffused and ion implanted silicon. In thermally diffused specimens, 
dissolution of dislocation loops and precipitates by the laser radiation 
provides evidence for melting and depth over which loops and 
precipitates are dissolved provides a measure of the melt front 
penetration depth. In ion implanted specimens, if the melt front does 
not ex ceed the thickness of the implanted layer, dislocation tangles 
and polycrystalline — are observed after the laser irradiation. A 
complete annealing of displacement damage is achieved at an we 
density (threshold) where the melt front penetrates beyond the 
damage layer. 


47090 Comparison of effects of pulsed ruby laser and pulsed 
electron beam annealing of *As* implanted silicon. Wilson, S.R.; 
Appleton, B.R.; White, C.W.; Narayan, J. (Solid State Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). AJP (Am. 
Inst. Phys.) Conf. Proc.; 50: No. 1, 481-486(15 Apr 1979). (CONF- 
781121—). 

From Annual meeting of Materials Research Society; Boston, 
MA, USA (28 Nov 1978). 

Ion-backscattering, ion-channeling, and transmission electron 
microscopy (TEM) have been used to study a series of ion implanted 
silicon samples that have been annealed with either a pulsed laser or 
a pulsed electron beam. Single crystal [(001) orientation] silicon 
samples were implanted with either 35 or 100 keV 7°As* to a dose of 
~1 x 10'® As/cm? and subsequently annealed with either a Q- 
switched pulsed Ruby laser or the Spire Corporation SPI-PULSE 
5000 electron beam generator. A series of energy densities was used 
in both cases to optimize results. It was determined from Rutherford 
backscattering that the as-implanted profiles have been redistributed 
in essentially the same manner for both types of anneals, and this 
indicates that melting and rapid recrystallization has occurred. For 
the 35 keV ™As* implanted samples the two techniques produced 
equivalent anneals with no remaining damage as indicated by chan- 
neling and TEM. However, for the 100 keV implants the anneal was 
not uniform across the sample in the electron beam case and the 
channeling minimum yields for the major axes ({110], [111], and 
[100]) were higher than the laser annealed results. In both cases, 
however, the As substitutionality (97—99%) and minimum yields are 
better than results obtained from conventional thermal annealing. 


CHEMISTRY 


REFER ALSO TO CITATION(S) 46943 


47091 (UCID—15644-78-4) General Chemistry Division quarter- 
ly report, October—December 1978. Hill, J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 3 Mar 1979. Contract W- 
7405-ENG-48. 55p. Dep. NTIS, PC A04/MF AOl. 

The current status of the following projects is reported: 
associative ionization in the alkaline earths using multi-step laser 
excitation; an electronic terminal emulator for timing automatic 
samplers; color display system for the electron microprobe; examina- 
tion of copper surfaces; stabilizer circuit for a mode-locker; investi- 
gation of the iron-chlorine reaction by modulated molecular beam 
mass spectroscopy; characterization of the mode-locked krypton ion 
laser; photoelectrochemistry; discrete-sampling wire atomizer and 
the microwave-induced plasma; modification of a Mettler buret; 
analysis of explosive composites; nonaquesus titrimetry; assay of 
ammonium nitrate and ethylenediamine dinitrate; potentiometric mi- 
crodetermination of pentaerythritol tetranitrate; and testing of pro- 
prietary chemical additives and seeding for the reduction of scale in 
hypersaline geothermal systems. (LK) 


47092 (ANL-Trans—1165) Kinetic weight of a process which is 
one of the links in the system of a complex process. I. Durdin, Ya.V. 
Translated from Zh. Obshch. Khim.; 16: 1153-1170(1946). 32p. Dep. 
NTIS, PC A03/MF AOl1. 

In the general case each of the processes which form one of 
the links in the system of a complex process can exert a certain 
influence (greater or lesser) on the kinetics of the entire complex 
process. It is desirable to have parameters which can serve for a 
quantitative characterization of the degree of this influence. The 
notion of the kinetic weight of the process is indtroduced. In the 
general sense the kinetic weight of the process becomes larger as the 
degree of influence of the given process on the kinetics of the entire 
system becomes greater. A quantitative characteristic of the kinetic 
weight of the process is examined in this study from the point of 
view of the coefficient of influence of the parameters of the process. 
The coefficient of influence eta of process parameters is determined 
by an equation which is derived. The coefficient eta considers the 
reduction of the influence of the individual parameters in the rate 
equation for the given process on the rate of the entire system of 
processes. It is shown that in the case where there are no more than 
two processes (A and B) having commensurable kinetic weights in a 
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system of consecutive processes, the coefficient of influence of the 
parameters of each process can be expressed by an equation. The 
differential and average coefficient of influence of process - 
eters is examined. The expression obtained for eta shows the 
coefficient of influence of process parameters is determined not by 
the ratio of the rates of processes A and B, but rather by the ratio of 
their inertias and is directly equal to the share of inertia of a given 
process, defined as partial derivation of the rate of process. 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 45825, 45827, 46941 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 47117, 47412 


47093 (PB—286114) Hydrospheric trace elements and their ap- 
plication in tracing water pollutants. Final report. Loveland, W.D. 
(Oregon State Univ., Corvallis (USA). Water Resources Research 
Inst.). Jul 1978. 90p. NTIS PC AOS/MF AO1. 

There has been renewed interest in attempts to develop tracer 
technologies which will be attractive alternatives to conventional 
radio tracer, chemical tracer, and fluorescent dye technologies. 
Principal findings are summarized of a research project to develop 
certain rare earth elements with short-lived activation products as 
stable activable tracers for fluid-bound pollutants in fresh waters. 
The rare earths are easily detected by instrumental neutron activa- 
tion analysis allowing long range pollutant tracing and the use of 
environmentally insignificant tracer levels. The use of short-lived 
activation products allows rapid sample analysis and thus makes the 
tracers more cost competitive. 


CHEMICAL PROCEDURES 


47094 (AD-A—061648) A revised method for the determination 
of thiosulfate in the presence of bisulfite and dithionite. Technical 
report. Kilroy, W.P. (Naval Surface Weapons Center, Silver Spring, 
MD (USA)). 1 Oct 1978. 31p. NTIS PC A03/MF AO1. 

The Wollak method for the determination of thiosulfate in a 
mixture of oxy-sulfur compounds has been investigated. Numerous 
problems associated with the method are discussed and a new 
experimental procedure has been developed. (Author) 


47095 (RFP-Trans—187) Study of anodic stripping voltammetry 
- on the electrolytic codeposition and the dissolution of the deposits. 
Kuwabara, T.; Suzuki, S. Translated from Nippon Kagaku Kaishi; 
No. 9, 1502-1507(1975). 10p. Dep. NTIS, PC A02/MF AO1. 

Anodic stripping voltammetry for As(III), Te(IV), and 
Se(IV) using codeposition with copper and for Ga(III) with Zn(II) 
has been studied, and the mechanism of the cod ition and the 
dissolution of As—Cu, Te—Cu, Se—Cu, and Ga—Zan systems inves- 
tigated by electrolysis and chemical analysis is presented. The work- 
ing electrode used was a rotating platinum electrode. Current- 
potential curves for the deposition of these systems indicated that 
two elements are codeposited on the cathode at potential between 
deposition potential of two elements. Simultaneous codeposition was 
also confirmed by controlled-potential electrolysis. The deposition 
behavior of As—Cu system differed from those of the other systems; 
the cathode potential drifted considerably to negative at first when 
constant current electrolysis was performed. The peak areas of the 
second peak in the stripping voltammogram showed maximum when 
constant current electrolysis was carried out at 1 mA/cm? and 
minimum at 10 ~ 133 mA/cm? Although hydrogen was liberated 
during codeposition, remarkable interference was not observed in 
these systems except As—Cu system. Arsine is generated during 
electrolysis of As—Cu system when the deposition current is higher 
than 1.7 mA/cm?. The generation of arsine determined by spectro- 
photometry was maximum when the deposition was carried out at 
the current of 133 mA/cm?. This result clearly explains the fact that 
the current efficiency for the deposition is minimum at 133 mA/cm?. 
The current-coulomb curves in the stripping step show that only one 
electrode reaction is taking place at the working electrode. Mole 
ratios of two elements in the deposit determined by chemical analysis 
revealed that the second peaks in the stripping voltammograms were 
resulted from the dissolution of such compounds as CusAs and 
CusTes and CuSes deposited from sample solutions containing As 
and Cu, Te and Cu, and Se and Cu, respectively. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 46014, 47418 
47096 X-ray measurement of X-ray fluo: 


rescence sample mass. 
Kubo, H.; Smythe, W.R. (Univ. of Colorado, Boulder). Anal. Chem.; 
51: No. 8, 1194-1196(Jul 1979). 
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The replacement of gravimetric measurements by the use of 
incoherently scattered X-rays to measure the mass of a sample being 
analyzed by X-ray fluorescence is reported. Although the method is 
not exact, it is shown experimentally that a precision of 2% or better 
is eae 2 for many samples of biological and medical interest. The 

ects of X-ray beam polarization and the possibility that coherent 
and incoherent scattering may not be distinguishable are also consid- 
ered. 2 figures, 3 tables. 


47097 Simultaneous determination of alpha-emitting nuclides of 
radium through californium in large environmental and biological 
samples. Sill, C.W.; Hindman, F.D.; Anderson, J.I. (Dept. of Energy, 
Idaho Falls, ID). Anal Chem.; 51: No. 8, 1307-1314(Jul 1979). 

A previous procedure for the simultaneous determination of 
all a-emitting radionuclides from radium through californium in a 
single log sample of soil has been modified for application to 50-g 
samples of soil and large samples of water, air dusts, vegetation ash, 
and soft tissue ash. Even with such large samples of soil, fusions with 
potassium fluoride and pyrosulfate have been retained to ensure 
complete dissolution of all refractory compounds including oxides, 
silicates, and carbides. The actinides from large water samples are 
concentrated by precipitation with ferrous hydroxide so that insolu- 
ble particulates as well as soluble forms will be collected, both of 
which can then be dissolved in the subsequent fusions to obtain 
complete recovery of the radionuclides present in whatever form. 
Protactinium, uranium, and neptunium are all precipitated with 
ferrous hydroxide to better than 99% in contrast to recoveries less 
than 50% that are obtained by the more common precipitation with 
ferric hydroxide. The actinides from all sample types are then 
precipitated with barium sulfate, extracted into Aliquat-336, electro- 
deposited, and analyzed by a spectrometry. Overall yields are gener- 
ally larger than 90% with most of the radionuclides with electrode- 
position contributing the largest and most variable error. Detection 
limits for a 10%-min count at 28% counting efficiency are about 0.2 
fCi/g for 50 g of soil, 1 fCi/g for 10 g of vegetation ash or soft tissue 
ash, | fCi/L for 10 L of water and 1 aCi/m® for 10* M® of air. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 45832, 45940, 47117, 47412, 47450 


47098 (BETC/RI—79/8) Flame atomic absorption methods of 
analysis of oilfield brines: cadmium, cesium, chromium, cobalt, lead, 
nickel, rubidium, and vanadium. Marchin, L.M.; Collins, A.G. (De- 
partment of Energy, Bartlesville, OK (USA). Bartlesville Energy 
Technology Center). Jun 1979. 12p. Dep. NTIS, PC A02/MF AO1. 

Flame atomic absorption spectroscopy was used to determine 
cadmium, cesium, chromium, cobalt, lead, nickel, rubidium, and 
vanadium in oilfield brines and synthetic oilfield brines. Many of 
these elements can be harmful to the environment in only trace 
amounts. The method of standard addition, a deuterium (D2) arc 
lamp, and sodium ion additions, were used to eliminate interferences. 
Single-operator oe and accuracy results were determined at 
the 1 ug/ml analyte level for brines of different compositions. Also, 
precision and accuracy determinations were made at several levels of 
concentration for each element. Good (relative standard deviation < 
5%) to fair (RSD < 10%) precision was obtained for most of the 
elements at and above the 1 ug/ml level. 


47099 (IS—4704) Versatile, computer-controlled, scanning mon- 
ochromator for elemental analysis: software listings. Floyd, M.A.; 
Katzenberger, J.M.; Winge, R.K.; Fassel, V.A. (Ames Lab., IA 
(USA)). Jul 1979. Contract W-7405-ENG-82. 80p. Dep. NTIS, PC 
A05/MF AOl1. 

A computer controlled scanning monochromator system pro- 
vides the capability for the rapid sequential determination of the 
elements at the major to ultratrace levels without changing the 
experimental conditions, other than the elemental lines that are 
observed in sequence. Source listings of the software developed for 
the monochromator system are presented in this report. 


47100 Separation of mass spectra of mixtures by factor analysis. 
Knorr, F.J.; Futrell, J.H. (Univ. of Utah, Salt Lake City). Anal. 
Chem.; 51: No. 8, 1236-1241(Jul 1979). 

A method for the separation of mass spectra of mixtures is 
developed utilizing a factor analysis approach. It is shown to be 
possible, under certain conditions, to separate the data from mass 
spectra of mixtures into the mass spectra of the pure components and 
to give their respective concentrations. The technique is evaluated 
on an artifical data set and on data from mass spectra of mixtures 
previously reported in the literature. 6 tables. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 45830, 45831, 46030, 47378, 47488 


47101 (AD-A—059132) An ESR study of Titanium(III) ex- 
changed zeolite A. Technical report. Kuznicki, S.M.; DeVries, K.L.; 
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Eyring, E.M. (Utah Univ., Salt Lake City (USA). Dept. of Chemis- 
ty). 1 Sep 1978. Contract NO0014-75-C-0796. 10p. NTIS PC A02/ 
F AOl. 

A comparison of the chemical reactivity of Ti(III) cations in 
A type and Y type zeolite lattices has been performed by the use of 
electron spin resonance. While the state of the Ti(III) cation is 
similar in the two types of lattices, the reactions of absorbed gases 
with the two titanium (III) exchanged zeolites are strikingly differ- 
ent. The formation of a Ti(IV)-04- radical in zeolite A is suggested. 


47102 (DP-MS—78-64) Recent Savannah River exterience and 
development with actinide separations. Thompson, M.C.; Burney, 
G.A.; McKibben, J.M. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). 1979. Contract EY-76-C-09-0001. 
18p. (CONF-790415—37). Dep. NTIS, PC A02/MF AO1. 

on From 177. ACS national meeting; Honolulu, HI, USA (1 Apr 
1979). 

Savannah River Laboratory (SRL) and Savannah River Plant 

(SRP) have been involved in actinide separations for 25 years. Work 
continues to upgrade processes and to initiate new processes. This 
report summarizes the work since 1971 except for the changes in 
enriched uranium processin f reported in 1977. The following topics 
are discussed: recovery of americium and curium; reduction of 
wastes by substituting hydroxylamine nitrate (HAN) for ferrous 
sulfamate (FeSA) during partitioning of plutonium and uranium; a 
solvent extraction flowsheet for recovery of ***Pu and 7°7Np; and 
improved separation of **Pu and **’Np with macroporous ion 
exchange resins. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 47136, 47451 


47103 (AD-A—059000) Transport properties of metal oxides in 
the presence of sulfur. Final scientific report, 1 January 1975-31 
December 1977. Spacil, H.S.; Shores, D.A. (General Electric Co., 
Schenectady, NY (USA)). Jun 1978. Contract F44620-75-C-0043. 
57p. NTIS PC A04/MF AOl1. 

The electrical conductivities of polycrystalline NiO, single 
crystal NiO, and single crystal CoO were measured to determine: (1) 
the effect of SO2 in O2 - SO2 mixtures on conductivity, and (2) the 
effect of exposure to SO2 on defect diffusivity. Only the single 
crystal oxides proved to be satisfactory for measurement. Small 
conductivity increases of the order of 1% were found on exposure to 
SO2. Diffusivity measurements agreed well with literature values for 
sulfur-free specimens, and indicated the presence of a sulfur-induced 
defect having a diffusivity no more than an order of magnitude less 
than that of cation vacancies in specimens that had been exposed to 
SO2. Mechanisms that might cause an increase in sulfur activity or 
chemical potential during oxidation of metals are considered. A 
sulfur-induced defect consisting of S(++) ions on cation sites is 
postulated as being consistent with the observations. It is shown that 
such a defect can lead to an increase in sulfur activity at the metal/ 
oxide interface of a growing oxide. Supplementary thermogravime- 
tric measurements indicated a sulfur solubility in CoO of about 0.05 
mole percent. (Author) 


47104 (ANL—77-21, pp 247-253) Seed recovery--conversion of 
SO,? to CO;**. Bergman, P.D. (U.S. Energy Research and Devel- 
opment Administration, Pittsburgh, PA). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


It has been demonstrated that the SO2 levels produced by 
high-temperature coal combustion can be lowered to any desired 
emissions standard by the addition of K2CO; as the MHD seeding 
compound. The recovery of the spent seed, primarily K2SO,, and its 
regeneration to the carbonate with recovery of S or H2SO, would 
improve the economics of MHD systems. The desulfurization 
scheme, formulated by the Pittsburgh Energy Research Center, 
based on this concept is outlined. The economics of the system and 
its energy consumption are briefly discussed. (JSR) 


47105 (LBL—8739) Ultraviolet spectroscopy of nitrous oxide 
(N:O): a temperature-resolved study. Selwyn, G.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Mar 1979. Contract W- 
7405-ENG-48. 239p. Dep. NTIS, PC Al1/MF AOI1. 

Thesis. 

The absorption spectra of nitrous oxide and its '*N isotopes 
have been studied from 172 to 330 nm. The long wavelength 
absorption above 265 nm is shown to be almost entirely due to 
Rayleigh scattering. This reduces the calculated rate of nitrous oxide 
photolysis in the troposphere to a very small value. The temperature 
dependence of the absorption from 173 to 240 nm was measured for 
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use in atmospheric modeling of the photolysis of nitrous oxide. 
Spectra over the wavelength range 172 to 190 nm demonstrate that 
the diffuse bands are a separate pronounced absorption of nitrous 
oxide which is strongly affected by temperature. This banding is the 
result of transitions to discrete vibronic levels in an upper electronic 
state. No rotational structure was observed. 


47106 (LBL—9043) Catalysis and surface science. Somorjai, 
G.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Mar 1979. Contract W-7405-ENG-48. 55p. (CONF-790356—2). Dep. 
NTIS, PC A04/MF AO1. 

From European committee on surface science II; Cambridge, 
UK (26 Mar 1979). 

Catalysis science investigates the dynamics of the elementary 
surface reaction steps on the atomic scale and the relationship of the 
atomic surface structure and surface composition to the catalytic 

rocess. A large number of surface science techniques are employed 
or this purpose and special instrumentation has been developed to 
couple the low pressure environment necessary for the application of 
many of these techniques and the high pressure conditions utilized in 
catalysis. The small area (~ 1 cm?) of the single crystal surfaces has 
yielded reaction rates identical to those on dispersed high area 
catalysts for several structure insensitive reactions. The model stud- 
ies using well characterized surfaces reveal the special importance of 
(a) surface irregularities and (b) surface additives in controlling the 
rate and the product distribution in the surface reactions. Several 
examples will be shown to demonstrate this for hydrocarbon conver- 
sion and the carbon monoxide hydrogenation reactions. Present 
research approaches include (1) the atomic scale investigation of 
proven catalytic systems, (2) studies of catalyst deactivation and 
—- and (3) attempts to build new catalysts. These along with 
ikely directions of future research will be discussed. 


47107 Concurrent dielectric analysis: differential thermal analy- 
sis. Nottenburg, R.; Freeman, M.; Rajeshwar, K.; DuBow, J. (Colo- 
rado State Univ., Fort Collins). Anal Chem.; 51: No. 8, 1149- 
1155(Jul 1979). 

An automated technique for concurrent application of Differ- 
ential Thermal Analysis (DTA) and Dynamic Dielectric Analysis 
(DDA) is described. Two modes of operation of DDA are discussed: 
Mode A allows monitoring of the ac electrical properties of the test 
sample over a continuous range of frequencies from 50 Hz to 1 MHz 
at selected temperatures whereas Mode B facilitates examination of 
the dielectric behavior over a continuous range of temperatures from 
room temperature to 800°C at selected frequencies. The complemen- 
tary nature of information obtained from Mode A and Mode B and 
the concurrent application of DDA and DTA are illustrated for the 
crystal structure transformation in potassium perchlorate. 10 figures, 
2 tables. 


47108 AES detection of TiD2 decomposition. Malinowski, M.E. 
(Sandia Laboratories, Livermore, California 94550). J. Vac. Sci. 
Technol.; 16: No. 3, 962-963(May 1979). 

An experimental study of titanium deuteride decomposition 
utilizing Auger electron spectroscopy is described. (AIP) 


47109 Energy transfer from triplet aromatic hydrocarbons to 
Tb* and Eu* in aqueous micellar solutions. Almgren, M. (Chalmers 
Univ. of Technology, Gothenburg, Sweden); Grieser, F.; Thomas, 
J.K. J. Am. Chem. Soc.; 101: No. 8, 2021-2026(11 Apr 1979). 

The sensitization of Tb** and Eu** luminescence by energy 
transfer from aromatic triplet donors like naphthalene, bromon- 
aphthalene, biphenyl, and phenanthrene in micellar sodium lauryl 
sulfate solution has been studied. Formal second-order rate constants 
for the energy transfer process in the micellar solutions were deter- 
mined as 5 x 10° and 1.8 x 10° M~!S~' for transfer from biphenyl to 
Tb*. The method of converting these rate constants to second-order 
constants pertaining to the micellar microenvironment is discussed; it 
is estimated that the transfer process at the micelles is charaterized 
by rate constants about one order of magnitude smaller than the 
formal ones. The transfer process is thus extremely slow. 7 figures. 


ISOTOPE EFFECTS 


47110 (MLM—2622) Lithium isotope effects in chemical ex- 
change with (2,2,1) cryptand. Jepson, B.E.; Cairns, G.A. (Mound 
Facility, Miamisburg, OH (USA)). 8 Jun 1979. Contract EY-76-C- 
04-0053. 16p. Dep. NTIS, PC A02/MF AOI. 

Equilibrium single-stage separation factors were determined 
for three lithium - (2,2,1) cryptand two-phase chemical exchange 
systems. The equilibrated phases consisted of an aqueous solution of 
a lithium salt and a chloroform solution of lithium cryptate salt 
complex. Lithium-6 concentrated in the organic phase in all cases, 
and the lithium isotope exchange rate with (2,2,1) cryptand was 
rapid. The separation factors were a = 1.026 +- 0.006 (LiBr 
exchange), a = 1.035 +- 0.003 (LiTFA), and a = 1.041 +- 0.006 
(LiTFA + HTFA), where TFA represents trifluoroacetate. These 
values were compared with separation factors of other lithium 
chemical exchange systems. This work has shown that separation 


CHEMISTRY 4951 


factors are influenced by the choice of chemical species and param- 
eters. It has also demonstrated that —— lithium isotope effects 
can be obtained without a valence change of the metal exchanging 
between the aquo and cryptate complexes. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


47111 (LBL—7355, pp 479-501) Advanced isotope separation 
technology. 1977. 

In Materials and Molecular Research Division annual report, 
1977. 

Research in the following laser concepts is reported on: 
selective photochemistry and molecular beam laser isotope separa- 
tion. (LK) 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 47109 


47112 (AD-A—061007) An investigation of potential water-solu- 
ble chemiluminescent materials. Annual summary progress report, 1 
September 1977-31 August 1978. Mohan, A.G.; Tseng, S.; Lewis, 
L.G.; Vizcarra, L.S.; Rauhut, M.M. (American Cyanamid Co., 
Bound Brook, NJ. Chemical Research Div.). Oct 1978. Contract 
N00014-77-C-0634. 39p. NTIS PC A03/MF AO1. 

A new highly efficient class of chemiluminescent oxalic acid 
derivatives, N-trifluoromethyl sulfonyl oxamides, has been discov- 
ered. One member of this class, N,N’-bis(2,4,5-trichlorophenyl)- 
N,N’-bis(trifluoromethylsulfonyl)oxamide, has given the highest che- 
miluminescence quantum yield (34%) reported for a chemilumines- 
cent reaction in an organic solvent system. Modification of the 
structure of these oxamides has produced water-soluble derivatives 
but none were chemiluminescent in aqueous media. (Author) 


47113 (AD-A—061909) Xenon difluoride fluorination. Mecha- 
nism and selectivity of boron trifluoride etherate catalysis in the 
norbornene model. Technical report 18 aug 75-15 jan 78. Shackelford, 
S.A. (Frank J. Seiler Research Lab., United States Air Force Acade- 
my, CO (USA)). Aug 1978. 50p. NTIS PC A03/MF AO1. 

The boron trifluoride etherate initiated fluorination of norbor- 
nene with xenon difluoride in dichloromethane solvent selectively 
produces the novel 2-exo-5-exo-difluoronorbornane and its analo- 
gous 2-endo 5-exo-difluoronorbornane represent approximately half 
the directly fluorinated reaction products, and the well-known anti- 
and syn-2,7-difluoronorbornane isomers comprise the remainder. 
Subsequently the boron trifluoride etherate catalyzes selective iso- 
merization of both 2,7-difluoronorbornanes to produce a nearly 
exclusive yield of the 2-exo-5-exo- and 2-endo-5-exo-difluoronorbor- 
nane isomers. A change to diethyl ether solvent yields the normal 
anti- and syn-2,7-difluoronorbornane isomers as the major difluoride 
products and quenches the boron trifluoride etherate isomerization. 
Substitution of lithium tetrafluoroborate for the boron trifluoride 
etherate in diethyl ether solvent again provides the unique 2,5- 
difluoronorbornanes as the major difluoride products. The 2,5-di- 
fluoronorbornane isomers were unambiguously identified by the 
direct fluorination of deuterated norbornene. The deuterated norbor- 
nene also permitted the initial fluorination mechanism and the selec- 
tive isomerization pathway in dichloromethane solvent to be studied. 
(Author) 


47114 (AD-A—062054) Properties of reactive atomic species 
generated at high temperatures and their low temperature reactions to 
form novel substances. Final report 1 Oct 1974-31 May 1978. Skell, 
P.S. (Pennsylvania State Univ., University Park (USA). Dept. of 
Chemistry). 1978. 6p. NTIS PC A02/MF AO1. 

A 44 mo. program of research is described which involved 
the generation of atomic species of a number of chemical elements 
and their reactions with organic compounds to form organometallic 
compounds. (Author) 


47115 (UCRL—82678) New adducts of 1,3,5-trinitro-1,3,5-tria- 
zacyclohexane and 1,3,5,7-tetranitro-1,3,5,7-tetrazacyclooctane. Selig, 
W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 3 May 1979. Contract W-7405-ENG-48. 9p. (CONF-790644— 
1). Dep. NTIS, PC A02/MF AO1. 

From 10. JANNAF meeting; Monterey, CA, USA (12 Jun 
1979). 

1,3,5-Trinitro-1,3,5-triazacyclohexane (RDX) and _ 1,3,5,7-te- 
tranitro-1,3,5,7-tetrazacyclooctane (HMX) are important military ex- 
plosives. More than 60 adducts, or complexes, of HMX are known. 
However, only two adducts of RDX have been reported. The first 
one, with hexamethylphosphor-triamide (HMPT), was reported by 
the writer in 1966. The second one, with tetrahydrothiophene-1,1- 
dioxide (sulfolane) was reported by French workers in 1968. In this 
work we report the preparauon and properties of two new stable 
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adducts of RDX. The adduct-forming compounds (AFC) were 4- 
hydroxy-1-butanesulfonic acid 5-sultone (1,4-butane sultone) and 2,6- 
lutidine-N-oxide. These adducts, unlike the one with sulfolane, are 
not selective for RDX; HMX also forms adducts with the AFC’s. In 
addition, we report a new series of HMX adducts, with derivatives 
of 2 ype tien This report is preliminary in nature and further 
work on adducts of RDX and HMxX is in progress. 


47116 (UCRL—82709) Corona-discharge 
films. II. Chemical studies. Carley, J.F.; Kitze, P.T. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.; Colorado 
Univ., Boulder (USA)). May 1979. Contract W-7405-ENG-48. 40p. 
(CONF-790565—1). Dep. NTIS, PC A03/MF AO1. 

From 35. annual technical conference of the Society of Plas- 
tics Engineers; New Orleans, LA, USA (May 1979). 

‘olymeric films, chiefly polyethylenes, were subjected to 
corona-discharge treatment in a continuous treater at commercial 
rates in a program covering wide ranges of the main processing 
factors. Electron-spin-resonance measurements on freshly treated 
films found no free radicals. We studied the reactions of the treated 
surfaces with a free-radical compound, diphenyl picryl hydrazyl 
(DPPH), focusing mainly on the rate effects. The evidence indicates 
that corona treatment produces fairly stable peroxide structures of 
the forms ROR and ROsR on polyethylene surfaces. ROsR reacts 
rapidly with DPPH alone, while RO2R undergoes a slower reaction 
after addition of the catalyst, triethylene diamine. DPPH is capable 
of detecting as few as 10'* peroxide groups per square centimeter. 
Activation energies were 12 kcal/mole for the uncatalyzed reaction 
and 16 kcal/mole for the amine-catalyzed reaction. As with the 
physical effects reported earlier, the production of peroxides is most 
strongly d dent on the energy delivered to the film during 
treatment. This energy is proportional to the quotient of corona 
current and web speed, I/S. Regression analysis showed that air-gap 
thickness, relative humidity, and number of electrodes used also 
were significant factors, while dielectric thickness and corona fre- 
quence were not. We found that y/sub S//sup P/, the polar compo- 
nent of surface energy of the treated film, which is nearly zero for 
untreated polyethylenes, is exponentially related to the concentra- 
tions of both RO.R and ROR with a correlation coefficient for 92 
specimens tested of 0.88.We believe this is the first strong evidence 
linking treatment factors, at commercial levels of treatment, to 
chemistry of the treated surface and linking both of those to changes 
in physical behavior of the surface. 


47117 Reactions of methyl cations with methylsilaues. Goodloe, 
G.W.; Austin, E.R.; Lampe, F.W. (Pennsylvania State Univ., Uni- 
versity Park). J. Am. Chem. Soc.; 101: No. 13, 3472-3478(20 Jun 
1979). 


treatment of polymeric 


The gas-phase reactions of CH;* with (CHs)/sub 4-n/SiH/ 
sub n/(n = 0, 1, 2, 3) have been studied in a tandem mass spectrome- 
tric apparatus. Reaction cross sections at 1-eV kinetic energy in the 
laboratory system have been determined by direct comparison with 
the known cross section for hydride ion transfer from SiH, to CHs*. 
Relative cross sections have been determined as a function of kinetic 
energy in the range of 1 to 10 eV in order to determine whether 
reactions were endothermic or exothermic. The major reactions are 
hydride and methide (CHs~ ) transfer from the silane to CHs*, with 
methide transfer becoming dominant for (CH3)sSiH and (CHs).Si. 
Isotopic studies show only very minor incorporation of '*C atoms 
and D atoms in the ionic products when CHs* reactant ions are 
replaced by ‘*CHs and CDs*. This is interpreted as indicating that 
the reactions do not proceed through pentavalent collision complex- 
es but rather are of the direct type. 6 figures, 2 tables. 


47118 Host—guest complexation. 15. Macrocyclic acetylacetone 
ligands for metal cations. Alberts, A.H.; Cram, D.J. (Univ. of Califor- 
is Angeles). J. Am. Chem. Soc.; 101: No. 13, 3545-3553(20 Jun 

Five macrocycles containing 1,5-disubstituted acetylacetone 
units (AcAc) have been synthesized. Their abilities to complex metal 
cations in water—dioxane have been compared to those of noncyclic 
model compounds. The AcAc units were bound together through 
bridges composed of the following groups: oxa (O), ethylene (E), 
and 1,3-disubstituted benzene (B). Cycles 
O(AcAcOEOE)(EOEOE)O(7), (OEOAcAcOE): (8), and (OEOA- 
cAcOE)s (9) were prepared by hydrolysis of rings closed by the 
reactions of CH2[HOCH:C(SCH2)CH2}2 (2) and appropriate poly- 
ethylene glycol ditosylates. Ligand systems O(EAcAcE),O (12) and 
B(CH2AcAcCHe)B (14) were synthesized in Ca** or Mg** templat- 
ed, two-step sequences involving reactions of HAcAcH dianions 
with either diethylene glycol ditosylate of m-xylyl dibromide, re- 
spectively. The preparation of (CH2IsCH2O)s (17) is also described, 
in which Is is the 3,5-disubstituted isoxazole unit. Also described are 
the preparations of O(EAcAcH) (11), B(CH2AcAcH) (13), and 
P(CHAcAcH). (15), in which P is 2,6-disubstituted pyridine. The 


logarithms of the formation constants (log K/sup f//sub av/) of the 

its of (OEOAcAcOE) with 11 divalent metal cations and of 
(QEOAcAcOE), with 3 trivalent cations were 1.8 to 6.3 units higher 
valued than for CH3OAcAcOCHs. The log K/sup f//sub av/values 
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for salt formation of O(7EAcAcE),O and B(CH2AcAcCH2)B with 
10 divalent cations were compared with those of O(EAcAcH): and 
B(CH2AcAcH), respectively, and with HAcAcH itself. Without 
exception, O(EAcAcE),O > O(EAcAcH) > HAcAcH in values 
of log k/sup f//sub av/, the maximum difference being 4.3 for Ca**. 
Although both B(CH:AcAcCH:)B and B(CH:AcAcH): were 
better ligands than HAcAcH by 1.8 to 3.9 A log k/sup f//sub av/ 
values, the difference between B(CH2AcAcCH2)B and 
B(CH2AcAcH)2 varied between +0.9 and -2.2, depending on the 
ion. The effects on their binding abilities of gathering, orienting, and 
constraining acetylacetone units in ring systems are discussed. 2 
tables. 


47119 Host—guest complexation. 16. Synthesis and cation bind- 
ing characteristics of macrocyclic polyethers containing convergent 
methoxyary! groups. Koenig, K.E.; Lein, G.M.; Stuckler, P.; Kaneda, 
T.; Cram, D.J. (Univ. of California, Los Angeles). J. Am. Chem. 
Soc.; 101: No. 13, 3553-3566(20 Jun 1979). 

The syntheses and free energies of association of 12 new 
macrocyclic ligand systems (hosts) with alkali metal and ammonium 
and alkylammonium picrates in CdCls are reported at 25°C. Ten of 
the hosts were composed of 4-methylanisole units (abbreviated AN) 
incorporated into the macroring by substitution at their 2,6 positions 
by CH2:O(MO) units, or by direct attachment to other AN units at 
their 2,6 positions. The macrorings were completed with CH2CH2 
(E) units and additional ether oxygens (O). e other two ligand 
systems were (AN2DP(OEOEO)E (39) and DP(OEOEO)E (40), in 
which DP = 5,5’-dimethyldipheny] substituted in the 2,2’ positions 
with O and the 3,3’ positions with either H or 2-methoxy-5-methy]l- 
phenyl (AN) groups. These systems were compared with model 
macrocyclic ethers not containing anisole units. General ion selectiv- 
ity of each ligand system was measured by the difference in free 
energies between the best and Foye bound of the picrate salts, - 
A(AG/sub max/) (kcal/mol). These results demonstrate that, when 
the oxygens of anisole units are held in sterically enforced conforma- 
tions which make the unshared electron pairs provide the lining of 
partially spherical cavities, the anisole units become better and more 
selective complexers of anions than the now classic crown ether 
compounds. Such conformations are observed only when m-terani- 
sy! units are incorporated in macroring systems. 3 tables. 


47120 Mechanism of the Cannizzaro reaction. Swain, C.G.; 
Powell, A.L.; Sheppard, W.A.; Morgan, C.R. (Massachusetts Inst. of 
Technology, Cambridge). J. Am. Chem. Soc.; 101: No. 13, 3576- 
3583(20 Jun 1979). 

An ultimate technique for disqualifying compounds suspected 
of being intermediates is illustrated by the use of isotope dilution to 
prove that benzyl benzoate is not an intermediate in the Cannizzaro 
reaction of 0.5 M benzaldehyde-p-t (tritium labeled) with 0.25 M 
sodium hydroxide in 74% methanol to 26% water at 100°C. The 
adduct from hydroxide ion and two molecules of benzaldehyde that 
was thought to rearrange to benzyl benzoate could alternatively 
rearrange directly to the products, benzoate ion and benzyl alcohol. 
However, this mechanism also is disproved because methoxide ion 
acting instead of hydroxide ion should lead to zenzyl methy! ether, 
but less than 1% is found. Two other mechanisms involving a proton 
transfer concerted with the hydride transfer are disproved by the k/ 
sub D20//k/sub H2O/ isotope effect of 1.9. The rate-determining 
steps can be represented by two hydride transfer reactions to 
CsHsCHO, from the adduct from HO™ + CsHsCHO and from the 
adduct from CH;O~ + CsHsCHO, or, equivalently, by two termole- 
cular reactions, HOT + 2CsHsCHO and CH;O~ + 2CsHsCHO. 8 
tables. 


47121 Excited-state chemistry of 1-alkenyl-2-pyridones. Explora- 
tory and mechanistic investigations and kinetic analysis of photocycli- 
zation reactions involving conversion of the N-vinylamide to oxazolium 
ylide function. Mariano, P.S.; Leone, A.A. (Texas A and M Univ., 
College Station). J. Am. Chem. Soc.; 101: No. 13, 3607-3617(20 Jun 
1979). 

The excited-state chemistry of 1-alkenyl-2-pyridones has been 
subjected to detailed study. The isobutenyl- (1) and propenyl- (2) 2- 
pyridones undergo the familiar Dewar-pyridone forming electrocy- 
clization and /sub 77/4 + /sub 7/4 dimerization when irradiated in 
solvents of low polarity. The nature of pathways followed by these 
systems changes when reactions are conducted in polar solvents 
such as methanol and water. Information has been accumulated to 
support mechanisms for these processes involving initial generation 
of azomethine ylides 28, which are trapped by water or hydronium 
ion to give oxazolopyridinium salts. The hydroxide salts produced 
by proton transfer from water are then transformed under mild 
workup conditions to the corresponding pyridonylethanols. Detailed 
kinetic analysis of the singlet reaction and decay pathways for the 
isobutenyl-2-pyridone has been performed using a variety of photo- 
chemical and photophysical techniques. This has yielded individual 
rate constants for singlet-pyridone conversion to Dewar pyridone 
and pyridinium ylide, singlet decay and emission, and ylide trapping 
by water and return to ground-state pyridone. The interesting sol- 
vent polarity dependence of the nature of photochemical reaction 
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pathways followed by the 1-alkenyl-2-pyridones has been explored 
using measured singlet lifetimes, fluorescence efficiencies, and reac- 
tion quantum yields and interpreted in terms of a dramatic effect of 
solvent polarity on rate constants for conversion of singlet 1-alkenyl- 
2-pyridones to the dipolar, azomethine ylides. Solvent polarity ef- 
fects on singlet lifetimes of a number of systems containing N- 
vinylamide and related divinylamine chromophores have been 
noted. Lastly, the effect of alkyl substitution on 1-alkenyl-2-pyridone 
cyclization efficiency is discussed in terms of ground and singlet 
excited state conformational control. 4 figures, 6 tables. 


47122 Electron transfer processes in the photochemistry of B- 
(dimethylamino)propioph Encinas, M.V.; Scaiano, J.C. (Univ. 
of Notre Dame, IN). J. Am. Chem. Soc.; 101: No. 8, 2146-2152(11 
Apr 1979). 

The photochemistry of 8-(dimethylamino)propiophenone has 
been examined in aqueous solvents using laser flash photolysis tech- 
nique. The triplet state decays via charge-transfer interactions which 
lead to intramolecular electron transfer and a product which is best 
described as a biradical zwitterion; the yield of biradical generation 
is 0.18 in aqueous methanol (1:4). The triplet decay is strongly pH 
dependent and is suggested to be preceded by deprotonation at pH 
values below pK/sub a/. The lifetime of the nonprotonated triplet is 
short enough to prevent the complete establishment of the acid-base 
equilibria in the excited state. The triplet lifetimes are concentration 
dependent as a result of self-quenching. The biradical zwitterions 
produced in the triplet decay process can be trapped by a variety of 
electron acceptors, including 1,1’-dimethyl-4,4’-bipyridylium dica- 
tions. From a study of the pH dependence of the trapping reaction 
we have determined the pK/sub a/ value of the biradical as 10.0. 
The biradical lifetimes are in the neighborhood of 1 to 2 us, 
considerably longer than those derived from simple phenyl alkyl 
ketones. 6 figures, 4 tables. 





47123 o@ and 7 components of substituent effects in saturated 
systems. Monosubstituted methanes. Wiberg, K.B. (Yale Univ., New 
Haven, CT). J. Am. Chem. Soc.; 101: No. 8, 2204-2205(11 Apr 1979). 

Extended basis set calculations have been determined for a 
variety of monosubstituted methanes. A constant geometry was with 
tetrahedral angles about the methyl carbon and 1.09-A bond lengths 
to indicate hydrogen charge shifts caused by the following substi- 
tuents: O~, S~, CHs-, H, F, Cl CN, NHs*, NH2, OH, and SH. The 
calculated effects are very close to those observed for benzene 
derivatives for which o and 7 effects are well established. The 
calculated molecular orbital energies for the series were found to be 
linearly related to the vertical ionization potentials. 3 figures, 1 table. 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 46743, 47095, 47107 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 47109, 47111, 47121, 47122, 47381 


47124 (AD-A—059083) New investigation of nitrogen laser in- 
duced fluorescence in formaldehyde. Spectra and spectrally resolved 
lifetimes. Doctoral thesis. Chatham, R.E. (State Univ. of New York, 
Stony Brook (USA)). Dec 1977. 240p. NTIS PC Al1l/MF AOI. 

There is a considerable interest in the lifetimes and predisso- 
ciation mechanisms of the excited formaldehyde molecule, H2CO. 
Active research is being conducted in the use of this predissociation 
via selective laser excitation to separate various isotopes of the three 
atomic species which make up the molecule. In addition, the 
molecule’s comparatively simple structure and a large body of 
experimental data concerning that structure make it a useful test case 
for theoretical models. There are also astrophysical applications. The 
fact that light in the near ultraviolet causes dissociation of formalde- 
hyde with a quantum yield which is close to one makes the molecule 
a sensitive detector of the radiation environment in the dense inter- 
stellar molecular clouds in which it has been observed by radio 
astronomy. 


47125 (AD-A—061871) Photoactivation of cluster catalysis: a 
comparison of 1-pentene isomerization by 
tetracarbonyl(triphenylphosphine)ruthenium and 1,1,1,2,2,2,3,3,3- non- 
acarbony]-1,2,3-tris(triphenylphosphine)-triangulo-triruthenium. Tech- 
nical report. Graff, J.L.; Sanner, R.D.; Wrighton, M.S. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Chemistry). 29 Nov 
1978. Contract N00014-75-C-0880. 14p. NTIS PC A02/MF AOIl. 

The photocatalyzed isomerization of 1-pentene to trans- and 
cis-2-pentene by Ru(CO)4PPh3 and Ru3(CO)9(PPh3)3 is reported 
along with data for Ru3(CO)12, Fe3(CO)12, and Fe(CO)5. The 
primary photoprocess in Ru(CO)4PPh3 is dissociative loss of CO 
giving a coordinatively unsaturated species having the same empiri- 
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cal formula Ru3(CO)9(PPh3)3; the trinuclear species undergoes Ru- 
Ru bond rupture and ultimate declusterification en to photo- 
excitation giving a quantitative yield of Ru(CO)4PPh3 under CO or 
Ru(CO)3(PPh3)2 in the presence of PPh3. The crucial result is that 
the cluster yields a different catalytically active species compared to 
Ru(CO)4PPh3, since the initial ratio of trans- and cis-2-pentene is 
different for the two photocatalysts. The photocatalysis and primary 
[mee en suggest that the isomerization from _ the 

u3(CO)9(PPh3)3 results from an active form of the cluster. By way 
of contrast, Fe(CO)5 and Fe3(CO)12 yields the same initial ratio of 

hotocatalytic products, implicating a common, mononuclear cata- 
ytic species. Since the clusters are good visible absorbers compared 
to the mononuclear species, photoactivation of cluster catalysis can 
be effected with low energy visible light. 


47126 (LBL—7355, pp 269-450) Chemical sciences. 1977. 
In Materials and Molecular Research Division annual report, 


1977 

The status of the following studies is reported: the photo- 
chemistry of NOs and the kinetics of the N:Os—Os system; primary 
products in the photochemistry of nitrogen pentoxide;nitrous oxide 
ultraviolet absorption spectrum at stratospheric temperatures; kinetic 
energy and wavelength dependence of the reaction of nitric oxide 
with ozone; the origin of nitrous oxide in smoke stacks from high 
pay aque combustion; and interpretation of observed trace species 
in the stratosphere. Other studies include energy transfer and struc- 
tural studies of molecules on surfaces, physical chemistry with 
emphasis on thermodynamic properties, chemical dynamics studies, 
photoelectron L ngptere crossed molecular beams, formation of 
oxyacids of sulfur from SO2, conversion of coal to clean liquid and 
gaseous fuels, and electrochemical systems. 


47127 (LBL—9034) Photochemistry of dinitrogen pentoxide. 
Connell, P.S. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). May 1979. Contract W-7405-ENG-48. 164p. Dep. NTIS, 
PC A08/MF AO1. 

Thesis. 

This study examined the gas phase photochemistry and ther- 
mal decomposition kinetics of dinitrogen pentoxide, N2Os. The 
products of photodecomposition and the quantum yield as a function 
of pressure have been determined at a wavelength of 254 nm. The 
rate of thermal decomposition of N2Os in the presence of excess NO 
has been observed between 4 x 10" to 2.8 x 10?® molecules cm~* and 
262 to 307 K. The investigation was conducted by monitoring the 
infrared absorptions of N2Os, NO2 and HNOs. Absorption cross 
sections for these species were experimentally determined. The 
techniques used included closed cell decay profiles, with and with- 
out photolyzing light, constant illumination of flow systems and 
modulation of species in a flow system with intermittent photolytic 
illumination. 


47128 (PB—286487) Biological solar energy conversion: ap- 
proaches to overcome yield, stability and product limitations. Progress 
report No. 5, 1 April-30 September 1977. Kok, B.; Fowler, C.F.; 
Hardt, H.H.; Radmer, R.J. (Martin Marietta Labs., Baltimore, MD 
(USA)). 1977. 22p. NTIS PC A02/MF AO1. 

Studies of factors causing loss of function in isolated chloro- 
plasts were continued. The effects of linolenic acid on electron 
transport reactions in isolated spinach chloroplasts were investigat- 
ed. Mass spectrometer studies indicated that the O2 cycle was half- 
saturated at approximately 8% O2. During the course of CO. deple- 
tion, O2 uptake did not immediately reflect the observed CO, uptake, 
indicating that another internal bound form of CO2 was used. In 
another series of studies, NOs(-) suppressed O2 uptake (compared to 
NH,(+)) at light intensities ranging from compensation to satura- 
tion. A spectrophotometer was assembled to measure fast absorption 
changes in the U.V. and visible. Comparative studies of chloroplasts 
prepared from spinach leaves and bundlesheath and mesophyll tissue 
of corn were continued. Measurements indicated that the size of the 
light-harvesting pigment unit is about the same in the three tissues; 
and the P700/chl ratio of bundle-sheath chloroplasts is twice that of 
the other two tissues. 


47129 (SAN—115/136-1) Laser induced photochemistry. 
Happer, W.; Chamberlain, J.; Foley, H.; Fortson, N.; Katz, J.; 
Novick, R.; Ruderman, M.; Watson, K. (SRI International, Arling- 
ton, VA (USA)). Feb 1979. Contract EY-76-C-03-0115-136. 39p. 
Dep. NTIS, PC A03/MF AO1. 

Laser induced photochemistry is not in a position to make a 
major impact on industry in the next few years because of the high 
cost of laser photons. In the longer term, laser induced photochemis- 
try probably will make a valuable contribution to industry. Conse- 
quently, stable —— of basic research will be more beneficial to 
the development of industrial uses for laser induced photochemistry 
than will massive funding of applied projects with very short term 
goals. Diversity is important at this stage of the development of laser 
induced photochemistry, and research support should not be so 
concentrated in one or two research centers that work in universities 
and other research laboratories is excluded. The outstanding experi- 
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mental facilities developed at the national laboratories during the 
course of work on uranium isotope separation should be made 
available to outside users from the industrial and academic research 
communities. More effective ways should be found to couple the 
results of applied work at national laboratories into industrial _— 
tice. The development of more efficient and economical Ts 
should be encouraged. 


47130 High-intensity laser photolysis of OCS at 157 nm: S('S) 
production, photoionization, and loss. Rice, J.K.; Woodworth, J.R. 
(Sandia Laboratories, Albuquerque, New Mexico 87185). J. Appl. 
Phys.; 50: No. 6, 4415-4421(Jun 1979). 

We have observed the production of significant concentra- 
tions of electrons in high-intensity pulsed-laser photolysis of OCS to 
S('S) at 157 nm. These results imply a photoionization cross section 
for S(’S) of 2.6 x 10~'® cm? We have measured the quenching of 
S(‘S) for a variety of conditions, including incident laser fluences of 
100 mJ/cm? and initial S(*S) densities of 3 x 10'* cm~*. Quenching 
by electrons can be minimized by adding diluents such as SF¢ or 
CF,. We interpret our observed S('S) decay rates in terms of 
quenching by S(*P) with a rate constant of 3 x 10~'! cm* sec”! and 
by CS [and/or OCP) with a rate constant near 2 x 107?° cm® sec™*. 
The measured S('S) lifetime decreases with increasing initial S(’S) 
density, reaching a value of about 1 psec at a S('S) density of 3 x 
10’® cm~*. The quantum yield for S('S) production is found to be 
high (near 0.8) and independent of incident laser flux or added 
diluent pressure. These storage times and production efficiencies are 
consistent with the possible use of the s('§) —S('D) transition as an 
efficient high-energy-storage laser. 


47131 Ruthenium(IV) in nitric acid media. Maya, L. (Oak Ridge 
National Lab., TN (USA)). J. Inorg. Nucl. Chem.; 41: No. 1, 67- 
71(1979). 

Nitrosyl ruthenium nitrates undergo photolytic dissociation to 
yield nitric oxide and a Ru(III) intermediate which is spontaneously 
oxidized in nitric acid to a Ru(IV) species. The Ru(III)-Ru(IV) 
conversion is acid dependent and proceeds faster at high acid 
concentrations. The photodissociation reaction can be reversed by 
sparging the nitric acid solution containing Ru(IV) with NO. The 
Ru(IV) species obtained by photodissociation in nitric acid has been 
identified as Rus(OH);2** by the commonality of its chemical and 
electrochemical behavior in perchloric acid. The Ru(IV) species can 
be reduced in two one-electron processes to species with average 
oxidation numbers of 3.75 and 3.5. The Ru(IV) species can be 
oxidized to Ru(VIID; in addition, a species with an intermediate 
oxidation state with an average value of 4.38 has been observed. 


RADIATION CHEMISTRY 


47132 (CONF-790524—7) Rates, distances, and energy control 
of electron tunneling reactions in rigid media. Miller, J.R.; Beitz, J.V. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 1lp. Dep. NTIS, PC A02/MF AO1. 

From 6. international congress symposium on radiation re- 
search and stem cells; Tokyo, Japan (13 May 1979). 

Electron tunneling leads to transfer of trapped positive, or 
negative charge tens of angstroms in rigid matrices. Franck-Condon 
effects give energy specificity to charge transfer and ion recombina- 
tion, and adds sensitivity to molecular structure, solvation and H/D 
isotope effects. The specificity is important in photosynthesis and 
solar energy storage as well as in radiation chemistry. We feel that 
the question of hopping vs. tunneling is definitely settled in favor of 
tunneling for intermolecular electron transfer at low temperatures. 
Hopping cannot yet be conclusively ruled out in reactions of trapped 
electrons. Hopping is expected to become important in many media 
near room temperature (T approx. less than 200°K). 


47133 (LBL—8928) Radiation chemistry of amino acids, peptides 
and proteins in relation to the radiation sterilization of high-protein 
foods. Garrison, W.M. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Mar 1979. Contract W-7405-ENG-48. 34p. Dep. 
NTIS, PC A03/MF AO1. 

An important source of information on the question of wheth- 
er or not toxic or other deleterious substances are formed in the 
radiation sterilization of foods is the chemical study of reaction 
products and reaction mechanisms in the radiolysis of individual 
food components. The present evaluation of the radiation chemistry 
of amino acids, peptides and proteins outlines the various radiation- 
induced processes which lead to amino acid degradation and to the 
synthesis of amino acid derivatives of higher molecular weight. 
Among the latter are the a,a’-diamino dicarboxylic acids which are 
formed as major products in the radiolysis of peptides both in 
aqueous solution and in the solid state. The a,a’-diamino acids are of 
particular interest as irradiation products because they represent a 
class of compounds not normally encountered in plant and animal 
protein sources. Such compounds have, however, been isolated from 
certain types of bacteria and pathogenic toxins. All of the available 
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data strongly suggest that the a,a’-diamino acids are produced in 
gene yield in the radiation sterilization of high protein foods. 

importance of initiating extensive chemical and biological stud- 
ies of initiating extensive chemical and biological studies of these and 
of other high molecular weight products in irradiated food is empha- 
sized. 


47134 On the formation of trapped H-atoms and electrons in 
aqueous sodium perchlorate glasses. Bockmann, B.; Moan, J. (The 
Norwegian Radium Hospital, Oslo, Norway). Radiat. Res.; 78: No. 
2, 317-320(May 1979). 

Glassy samples of 7 M NaClO, and 7 M NaClO, containing 
0.2 M NaOH were x-irradiated at 77°K at a dose rate of 7.43 krad/ 
min. The G-value of the trapped H-atoms increased markedly with 
increasing dose in 7 M NaClO,, whereas in 7 M NaClO, containing 
0.2 M NaOH it remained almost constant. For trapped electrons the 
G-value decreased with increasing dose in both matrices. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


47135 Plasma radiolysis of carbon dioxide gas by a high-current 
beam of relativistic electrons. Le v, V.A.; Vakar, A.K.; Deni- 
senko, V.P.; Maksimov, G.P.; Rusanov, V.D.; Fridman, A.A.; 
Sholin, G.V. (I. V. Kurchatov Institute of Atomic Energy, 
Moscow). Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 11, 841-842(Nov 
1978). 

The energy deposition of the decomposition products of CO. 
were studied with an electron beam of maximum energy 400 kev and 
at pressures of 0.5—2 atm. (AIP) 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 45984, 46023, 47102, 47489 


47136 (LBL—7355, pp 451-478) Nuclear sciences. 1977. 

In Materials and Molecular Research Division annual report, 
1977. 

Status reports are given on the following actinide and lanth- 
anide chemistry studies: highly selective sequestering agents for 
plutonium and other actinides in the 4+ oxidation state; synthetic 
and structural studies of actinide and other compounds; and physical 
and spectroscopic studies. 


47137 Method for dissolving plutonium oxide with HI and sepa- 
rating plutonium. Vondra, B.L.; Tallent, O.K.; Mailen, J.C. (to Dept. 
of Energy). US Patent 4,134,960. 16 Jan 1979. Filed date 1 Jun 1977. 
10p. 


PuO>-containing solids, particularly residues from incomplete 
HNOs dissolution of irradiated nuclear fuels were dissolved in 
aqueous HI. The resulting solution was evaporateed to dryness and 
the solids were dissolved in HNOs for further chemical reprocessing. 
Alternatively, the HI solution containing dissolved Pu values, can be 
contacted with a cation exchange resin causing the Pu values to load 
the resin. The Pu values were selectively eluted from the resin with 
more concentrated HI. 


47138 Preparation and chemical characterization of plutonium- 
239 metal used for half-life measurement. Rein, J.E.; Waterbury, G.R. 
(Los Alamos Scientific Lab., NM (USA)). Int. J. Appl. Radiat. Isot.; 
29: No. 8, 485-487(Aug 1978). 

The preparation by an electro-refining process of 7°°Pu metal 
used for half-life measurements and the subsequent chemical charac- 
terization of the metal in three laboratories are described. Data are 
presented for isotopic composition, total plutonium content, and 
metal and nonmetal impurities including other actinides. 


RADIOISOTOPE PRODUCTION 


47139 (ORNL—S5531) Transuranium processing plant report of 
production, status, and plans for the period January 1, 1978—Septem- 
ber 30, 1978. King, L.J.; Bigelow, J.E.; Collins, E.D. (Oak Ridge 
National Lab., TN (USA)). Jun 1979. Contract W-7405-ENG-26. 
26p. Dep. NTIS, PC A02/MF AO1. 
During this period transuranium elements were obtained from 
13 irradiated HFIR targets. The final purifications of three batches 
of ***Cm were completed. Forty-two product shipments were made 
from TRU. Six HFIR targets were fabricated; each contained ap- 
proximately 2 g of **°Am and 7.5 g of cerium. The precision of the 
fast-neutron counting system in the TURF Californium Facility was 
improved sufficiently to permit assay of the ***Cf content in pellets, 
sources, and shipping packages. Pellets for neutron sources NSD-104 
and NSD-105 were fabricated, although the encapsulations were not 
completed. A total of 100 neutron sources have been fabricated 
previously at TRU. The original and current contents (?Cf and 
*8Cm) of existing sources and the individuals to whom these sources 
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are currently loaned are listed. Three used sources were returned to 
TRU during this report period. Five sources were reassigned and 
three, containing 19, 288, and 2401 yg of **Cf, respectively, are 
available. Special projects included (1) completing productin of 
several grams of ultra-high-purity ***Am, (2) final purification of 
54.3 mg of high purity 7“*Pu, and (3) preparation of 418 pg of **Cf 
— 39-hr /sup 254m/Es that was produced by irradiation of 14 pg 
of *°Es. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 46035 


47140 (AD-A—058855) Experimental and theoretical studies of 
chemical dynamics and instabilities in irreversible processes. 
report, 1 October 1967-31 December 1977. Ross, J. (Purdue Univ., 
Lafayette, IN (USA). Project Squid Headquarters). Aug 1978. Con- 
tract N00014-75-C-1143. 20p. NTIS PC A02/MF AOl1. 

The final report summarizes the work accomplished under 
the subcontract. The overall objectives for the investigation were as 
follows: The determination of molecular properties of chemical 
dynamics for reactions of importance to combustion and propulsion. 
Molecular beam techniques were used for the experimental part of 
this work and were accompanied by theoretical studies in chemical 
dynamics. The second purpose was the study of the interaction of 
chemical reactions with transport processes and flows in gases in 
which instabilities may occur. (Author) 


47141 (AD-A—062035) Radiation augmented combustion. 
Annual report no. 1, 1 Jun 1977-31 May 1978. Cerkanowicz, A.E.; 
Bartok, W. (Exxon Research and Engineering Co., Linden, NJ 
(USA). Government Research Lab.). Jul 1978. Contract F49620-77- 
C-0085. 87p. NTIS PC A05/MF AOl. 

Radiative initiation and enhancement of combustion in unsen- 
sitized fuel-air mixtures via the photodissociation of oxygen mole- 
cules and combustion intermediary species is being investigated. 
Pulsed VUV (vacuum ultraviolet) light sources and continuous UV 
(ultraviolet) light sources are being used for this purpose. Experi- 
mental efforts are directed at elucidation of light source conversion 
efficiency and spectral characteristics, and reactant mixture-photon 
interactions. A complimentary effort involves the development of 
analytical capability required for modeling photochemical initiation 
and enhancement of combustion. (Author) 


47142 (ANL—77-21, pp 60-65) Calculation of equilibria between 
gases and condensed phases. Blander, M.; Hsu, C.C. (Argonne Na- 
tional lab., IL). 1977. 

From Conference on high temperature sciences related to 
open-cycle coal fired MHD systems; Argonne, IL, USA (4 Apr 
1977). 


Calculations of equilibria between gases and condensed 
phases in studies of the origin of stony meteorites as high-tempera- 
ture condensates from a solar nebula were applied with the imposi- 
tion of some very simple types of time-independent kinetic con- 
straints, to calculation of condensation and chemical reactions in 
coal-fired MHD generators. Kinetics factors are important in high- 
temperature condensation, even on long time scales, and should be 
even more important for the short time scales in coal fired MHD 
generators. These kinetic factors can greatly alter the chemistry of 
the condensates so that the products differ considerably from that 
expected at equilibrium. This leads to major differences in the 
chemistry of condensates in different regimes of temperatures and 
pressure. In order to describe the solution chemistry in MHD slag 
systems, more advanced solution theories and approximations need 
to be developed and tested. Such theories will minimize the amount 
of data needed to accurately represent the thermodynamics of multi- 
component silicate melts. Solution theories help to define the charac- 
teristics of additives to slag which will greatly decrease the solubility 
and loss of potassium seed in the slag. 


47143 (SAND—79-8612) Carbon dioxide concentration and tem- 
perature in flames measured by Raman spectroscopy. Blint, R.J.; 
Stephenson, D.A.; Bechtel, J.H. (Sandia Labs., Albuquerque, NM 
(USA)). May 1979. Contract EY-76-C-04-0789. 2ip. (CONF- 
790434—5). Dep. NTIS, PC A02/MF AOl1. 
From Spring meeting on western states section, and the 
Combustion Institute; Provo, UT, USA (23 Apr 1979). 
he primary conclusion is that the high temperature spectrum 
of CO: can be adequately described by the formalism of Courtoy, 
including his assignments of the degeneratively split levels. In addi- 
tion, we conclude that: (1) vibrational levels up to vi = 5 and 1 = 7 
must be included to adequately describe the high temperature spec- 
tra, (2) the peaks above 1409 cm™! move in position as a function of 
thermal population, and (3) gas temperatures obtained from the 
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Raman spectra of CO: are in agreement with, but less accurate than 
those obtained from the Nez spectrum. 


ENGINEERING 


GENERAL ENGINEERING 
REFER ALSO TO CITATION(S) 47240 


47144 (SAND—79-0979C) Computational mechanics and engi- 
neering education, Key, S.W.; Carne, T.G. (Sandia Labs., Albuquer- 
que: NM (USA)). 1979. Contract EY-76-C-04-0789. 4p. (CONF- 
90804—1). Dep. NTIS, PC A02/MF AO1. 

From 7. conference on electronic computation; St Louis, MO, 
USA (6 Aug 1979). 

The need for computational mechanics in structural analysis is 
discussed. The shortcomings of educational institutions in preparing 
engineers in this field are stressed. (TFD) 


47145 Course lecture (CE-3137): critical path methods (3 May 
1979) (Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2629). 

326 drawings. 

This course presents the application of critical path methods 
to project planning and scheduling. The analytical rather than the 
qualitative aspects of planning and scheduling will be emphasized. It 
is expected that a student who completes the course would be able to 
solve most fundamental critical path problems. 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 45804 


47146 (ANL—78-108) Membrane oxygen enrichment cost and 
application evaluation. Fischer, J.; Burnett, L.J. (Argonne National 
Lab., IL (USA)). Mar 1979. Contract W-31-109-ENG-38. 62p. Dep. 
NTIS, PC A04/MF AO1. 

A separation process, similar to the reverse osmosis mem- 
brane process for the desalination of water, can be used for the 
separation and enrichment of multi-component gas streams. The 
development of new processing methods and modular packing sys- 
tems together with advanced commercialization of desalination sys- 
tems now makes similar processes for gas separation appear feasible 
and economical. Composite membranes have been developed that 
are both thin enough to provide a large gas flow and strong enough 
to withstand the driving pressure of the incoming gas. This is done 
by depositing a polymer on the finely porous surface of a fabric- 
reinforced supporting membrane. The resulting material is then 
formed into a spiral-wound element that provides a large amount of 
membrane area in a small volume. Laboratory experiments using gas 
separation membranes by Fluid Systems Division of UOP and by 
General Electric Company have established the technical feasibility 
of using such membranes to produce oxygen-enriched air. A prelimi- 
nary analysis of membrane oxygen enrichment economics was pre- 
pared by the Fluid System Division of UOP which shows that 
oxygen enrichment could be profitable for combustion systems up to 
100 tons of oxygen per day. A supporting economic study made by 
Econergy Associates reaffirms the positive economics potential for a 
1000-ton/d, 30% Oz enrichment plant. 


47147 (CONF-790540—11) Shock-induced electrical switching in 
polymeric films. Graham, R.A. (Sandia Labs., ee NM 
(USA)). 1979. Contract EY-76-C-04-0789. 9p. Dep. NTIS, A02/ 
MF AOl1. 


From 2. international conference on megagauss magnetic field 
generation and related topics; Washington, DC, USA (29 May 1979). 

Several of the compressed magnetic field generators de- 
scribed at this conference use polymeric films to insulate explosively 
driven armatures from coils surrounding the armatures. timum 
device performance is achieved when the films remain electrically 
insulating prior to impact of the armatures but switch to highly 
conducting states upon impact on the film. The electrical onde 
properties of commercially available polymer films with high dielec- 
tric strength are reported. 


47148 (DOE/TIC—10080) Development of automated welding 
process for field fabrication of thick walled pressure vessels. First 
quarter technical progress report. (Westinghouse Electric Corp., 
Tampa, FL (USA). Tampa Div.). 1979. Contract EF-78-C-01-2771. 
8p. Dep. NTIS, PC A02/MF AO1. 

The first quarterly technical progress report is given. The 
following activities were accomplished: detailed work plan complet- 
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ed; welding process survey begun; facility rearrangement completed; 
materials needs sent out for quote; torch and shield adaptation 
begun; and process mechanical control facility completed and cali- 
brated. Activities for the next quarter are indicated. 


47149 (INKA-Conf—78-012-006) Heat transfer between gas 
fluidized beds and vertical exchanger surfaces. Wunder, R.; Mers- 
mann, A. (Technische Univ. Muenchen (Germany, F.R.). Lehrstuhl 
B fuer Verfahrenstechnik). 1978. 35p. (In German). (CONF- 
7809151—1). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From Annual meeting of chemical engineers; Aachen, F.R. 
Germany (27 Sep 1978). 

After giving an introduction to the characteristic behavior of 
the heat transfer between vertical exchanger surfaces and the 
moving bulk material of a fluidized bed and describing the method of 
measurement employed, the author deals in detail with the influence 
of the layer density on the heat transfer behavior, with local differ- 
ences in a semi-industrial fluidized bed, with the main system param- 
eters (effects of gas and solid properties), with a calculation model to 
determine the heat transfer coefficients, and with the uses of this 
process and possibilities of precalculation. 


47150 (LA—7818-MS) Los Alamos Scientific Laboratory elec- 
tronic vehicle identification system. Landt, J.A.; Bobbett, R.E.; 
Koelle, A.R.; Salazar, P.H. (Los Alamos Scientific Lab., NM 
(USA)). May 1979. Contract W-7405-ENG-36. 21p. Dep. NTIS, PC 
A02/MF AOl1. 

A three-digit electronic identification system is described. 
Digits may be decimal (1000 combinations) or hexidecimal (8192 
combinations). Battery powered transponders are interrogated with 
a low-power (1 W) radio signal. Line-of-sight interrogations up to 33 
m (100 ft) are possible. Successful interrogations up to 7 m (20 ft) are 
possible for concealed transponders (that is, in the engine compart- 
ment). Vechicles moving at high rates of speed can be interrogated. 
This system provides data in a computer-compatible RS232 format. 
The system can be used for other applications with little or no 
modification. A similar system is in present use for identification and 
temperature monitoring of livestock. No unforeseen problems exist 
for expanding the coding scheme to identify larger numbers of 
objects. 


47151 (LBL—8621) Figure control for a segmented telescope 
mirror. Mast, T.S.; Nelson, J.E. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1979. Contract W-7405-ENG-48. 
38p. Dep. NTIS, PC A03/MF AOl1. 

The properties of a system to control the figure of a large 
telescope primary mirror that is composed of many individual seg- 
ments are studied. The geometry considered, employing hexagonal 
mirrors, allows a simple and economical control system. The system 
is shown to be reliable and effective in continuously maintaining the 
figure to the precision required for optical astronomy. 10 figures. 


47152 (PB—286471) Power transmissions for cottage industry. 
(Agency for International Development, Washington, DC (USA). 
Office of Science and Technology). 1978. 40p. NTIS PC A03/MF 
AOl. 

This booklet covers the various methods of transmission of 
mechanical power from its source to the driven member, and the 
various companion devices which go to make up a suitable power 
transmission. The transmission elements described are limited to the 
simple materials which are available locally at little or no cost. 
Reference is made to the various sources of power which may be 
available in an area and to the relative economics and practicality of 
these sources. Only the type of equipment is discussed which may be 
improvised by rudimentary techniques from simple materials. 


47153 (RE-A—79-051) Computer program SUPAN: a post pro- 
cessor for the analysis of beam type piping supports. Nitzel, M.E. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 3 Apr 1979. 
Contract EY-76-C-07-1570. 54p. Dep. NTIS, PC A04/MF AOI1. 

Beam-type piping supports may be fabricated from structural 
members with various cross sectional geometries for situations 
where standard vendor piping supports may not be adequate or 
economical. The analysis of these supports in conformance to 
ASME Code rules is often tedious and time consuming due to the 
complex loading conditions and numerous support geometries often 
encountered. Computer program SUPAN has been developed to 
facilitate the efficient analysis of a large number of supports subject 
to multiple loading and service conditions. The capabilities of the 
SUPAN computer program are described. A general discussion of 
ASME Code requirements and the methodology used for stress 
calculations is presented. A description of the calculational flow 
through the program with discussions of program input, output, and 
programmed error messages is included. Program assets and advan- 
tages include increased analyst efficiency, ease of operation, low cost 
and run times, automated data checking, and tabular output for 
inclusion in reports. 
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47154 (SAND—78-8281) Results of the cost study of micro- 
——— joint test instrumentation systems. Bray, D.N.; 
ellom, A.W. (Sandia Labs., Livermore, CA (USA)). Jan 1979. 
Contract EY-76-C-04-0789. 28p. Dep. NTIS, PC A03/MF AOI. 
The marriage of microprocessor technology to joint test 
instrumentation systems could produce a technically efficient new 
generation of flight hardware. The intent of this study was to 
estimate the economic impact of such a union. The cost of the 
microprocessor-based concept was compared to two versions of the 
conventional concept for three new SLL weapons programs, W82, 
B83 and W84. The results show that the microprocessor concept, 
even for the first program application, will result in some cost 
savings over the conventional concepts. Additional study is required 
to evaluate the potential technical advantages. 


47155 (SAND—79-1204C) Compressed magnetic field generator 


model. Gover, J.E. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 8p. (CONF-790622—5). 
Dep. NTIS, PC A02/MF AOl1. 
From Pulsed power conference; Lubbock, TX, USA (12 Jun 
). 


1979 

A model relating the volume of a compressed magnetic field 
generator pulsed power system to its electrical energy output is 
developed. This systems model includes energy density and/or 
power density models of the electronic components and a CMF 
generator model which has been confirmed experimentally for 
system output energies up to 5000 J. For a given output energy there 
exists an optimum selection of the pulsed power components to give 
an overall minimum system volume. Under optimum conditions the 
volume of the CMF generator is equal to one-half of the overall 
system volume and the overall system volume increases with the 
one-half power of the systems output energy. In an all electronic 
system there is a linear relationship between system volume and 
output energy. 


47156 (SAND—79-8014) Data acquisition system for the Hamil- 
ton Standard W2 Electron Beam Welder. Hopwood, J. (Sandia Labs., 
Livermore, CA (USA)). Jun 1979. Contract EY-76-C-04-0789. 68p. 
Dep. NTIS, PC E02/MF E02. 

A data acquisition system has been designed which will 
perform on-line weld-parameter sampling. It is a microprocessor- 
based program controller and calculator. The parameters sampled 
are beam current, accelerating voltage, focus-coil current, workpiece 
rpm, and filament voltage. Sampling in analog form occurs in pre- 
selected angular-rotation increments from | to 9 degrees. There are 
three data printout options: (A) all data displayed; (B) only out-of- 
tolerance values displayed; and (C) differences between nominal and 
sampled values in excess of seme vena error bands displayed. A 
magnetic tape cartridge unit allows long-term data storage and easy 
retrieval. This report is a manual for system operation. It also 
describes the design--logic principles, circuitry, and programming--in 
detail. 


47157 (UCRL—52674) Permeability of granular beds emplaced 
in vertical drill holes. Griffiths, S.K.; Morrison, F.A. Jr. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 23 Feb 1979. 
Contract W-7405-ENG-48. 22p. Dep. NTIS, PC A02/MF AOl. 

To determine the permeabilities of granular materials em- 
placed in vertical drill holes used for underground nuclear tests, an 
experiment at the USDOE Nevada Test Site (NTS) was conducted. 
As the hole is being filled, falling material increases pressure above 
and within the granular beds beneath. When the filling operation 
starts or stops, a transient pressure response occurs within the beds; 
measurements of this response in beds of various compositions were 
made. The permeabilities after emplacement were found by match- 
ing analytical predictions of the response to these data. This informa- 
tion is useful in assuring the containment of nuclear tests conducted 
in such drill holes. 


47158 (UCRL—52685) Study of target identification using elec- 
tromagnetic poles. Miller, E.K. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Mar 1979. Contract W-7405-ENG- 
48. 15p. Dep. NTIS, PC A02/MF AOl1. 

Three techniques for identifying radar targets by using their 
electromagnetic resonances or poles are studied. A singular advan- 
tage of such a pole-based approach is that it can operate indepen- 
dently of the target excitation. A library of pole sets is used both to 
generate the target waveforms (to which noise is added) and to 
correlate with parameters extracted from those waveforms. The 
techniques studied are linear prediction, residue calculation, and pole 
calculation. Direct waveform correlation was also evaluated for 
comparison with the pole-based techniques. Using 10-run-average 
correlation values, error-free identification was accomplished by 
pole calculation at a peak-signal-to-peak-noise ratio as low as 10, and 
by waveform correlation at a noise ratio of unity. 


47159 (UCRL—52787) Dynamic edge dislocation displacements 
and Peierls strains in a linear elastic strip. Moss, W.C. (California 
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Univ., Livermore (USA). Lawrence Livermore Lab.). Jun 1979. 
Contract W-7405-ENG-48. 136p. Dep. NTIS, PC A07/MF AOl. 

Thesis. 

A Fourier transform image method is used to obtain the 
displacement field of an edge dislocation in a finite-width strip. 
Static, subsonic, transonic, and supersonic solutions are presented. 
Using the static solution, the Peierls strain is calculated, as a function 
of the length and the width of the strip. 


47160 (UCRL—82134) Fast opening switches carrying multime- 
gampere currents and their application to high velocity shock waves in 
xenon. Steinberg, D.J.; Shearer, J.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 Feb 1979. Contract W-7405- 
ENG-48. 26p. (CONF-790540—9). Dep. NTIS, PC A03/MF AOl. 
From 2. international conference on megagauss magnetic field 
generation and related topics; Washington, DC, USA (29 May 1979). 
High-explosive-driven, magnetic-field generators can routine- 
ly produce currents in the order of hundreds of megamperes and 
magnetic fields of several megagauss. However, for applications 
such as shock tubes, these generators compress the magnetic flux 
much too slowly. Using a relatively small and inexpensive high- 
explosive-driven generator, an aluminum switch which is opened by 
the pressure produced by the high magnetic field has been devel- 
oped. While approximately 10% of the magnetic flux leaks through 
the switch early, most of the current is switched from the aluminum 
to a half-atmosphere of xenon gas in a time less than 2/3 of a MS. 
The xenon is compressed approximately 3-fold, and this compressed 
sheath reaches a velocity of nearly 4 cm/s. However, the sheath is 
less dense and less uniformly compressed than similar, slightly 
slower-moving sheaths driven by fast capacitor banks. 


47161 (UCRL—82144) Directional stability of crack propaga- 
tion. Streit, R.D.; Finnie, I. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 12 Jan 1979. Contract W-7405-ENG-48. 
12p. (CONF-790820—1). Dep. NTIS, PC A02/MF AOl1. 

From 3. international conference on mechanical behaviour of 
materials; Cambridge, UK (20 Aug 1979). 

Despite many alternative models, the original Erdogan and 
Sih (1963) hypothesis that a crack will grow in the direction perpen- 
dicular to the maximum circumferential stress o/sub 6/ is seen to be 
adequate for predicting the angle of crack growth under the condi- 
tion of mixed mode loading. Their predictions, which were based on 
the singularity terms in the series expansion for the Mode I and 
Mode II stress fields, can be improved if the second term in the 
series is also included. Although conceptually simple, their predic- 
tions of the crack growth direction fit very closely to the data 
obtained from many sources. 


47162 (UCRL—82433) Implicit treatment of the large deforma- 
tion response of inelastic solids with slide-lines. Hallquist, J.O. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). Feb 
1979. Contract W-7405-ENG-48. 10p. (CONF-790802—21). Dep. 
NTIS, PC A02/MF AOl1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

An implicit, large deformation, large strain, finite element 
program called NIKE2D, has been developed for analyzing the 
static and dynamic response of two-dimensional axisymmetric and 
plane strain solids. Slide-lines, based on a penalty function formula- 
tion, permit arbitrary zoning along material interfaces. Such inter- 
faces may be tied, free to slide but not separate, or slide and separate. 
A variety of elastic and inelastic material models are implemented. 
Nearly incompressible behavior that arises in plasticity problems and 
elasticity problems with Poisson's ratio approaching .5 is accounted 
for in the element formulation. A typical application is presented. 


47163 (UCRL—82820) Electric gun: a new method for generat- 
ing shock pressures in excess of 1 TPa. Steinberg, D.; Chau, H.; 
Dittbenner, G.; Weingart, R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jun 1979. Contract W-7405-ENG-48. 
10p. (CONF-790709—2). Dep. NTIS, PC A02/MF AO1. 

From VII international AIRAPT conference; La Creusot, 
France (30 Jul 1979). 

By combining the electrically-driven, flying-plate, high-explo- 
sive initiator with well-known gas-gun technology, a novel method 
of generating and measuring shock pressures greater than 1 TPa has 
been developed. Called the electric gun, this system is competitive 
with laser or nuclear-driven, shock-wave, equation-of-state experi- 
ments in the 1 to 5 TPa range. Compared to other methods, it has 
the advantage of simplicity, high precision, and low cost. In addi- 
tion, its small size and low total energy allow it to be easily 
contained for experiments with toxic materials. 


47164 (UCRL—82858) Synthesis of hydrocode and finite ele- 
ment technology for large deformation Lagrangian computation. Gou- 
dreau, G.L.; Hallquist, J.O. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Aug 1979. Contract W-7405-ENG-48. 
14p. (CONF-790811—3). Dep. NTIS, PC A02/MF AOl1. 
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From 5. international seminar on computational ag of the 
finite element method; Berlin, F.R. Germany (20 Aug 1979). 

Large deformation engineering analysis at Lawrence Liver- 
more Laboratory has benefited from a synthesis of computational 
technology from the finite difference hydrocodes of the scientific 
weapons community and the structural finite element methodolo; 
of engineering. Two- and three-dimensional explicit and implicit 
Lagrangian continuum codes have been developed exploiting the 
strengths of each. The explicit methodology primarily exploits the 
primitive constant stress (or one point integration) brick element. 
Similarity and differences with the integral finite difference 
are discussed. Choice of stress and finite strain measures, and selec- 
tion of hour glass viscosity are also considered. The implicit codes 
also employ a Cauchy formulation, with Newton iteration and a 
symmetric tangent matrix. A library of finite strain material routines 
includes hypoelastic/plastic, hyperelastic, viscoelastic, as well as 
hydrodynamic behavior. Arbitrary finite element topology and a 
general slide-line treatment significantly extends Lagrangian hydro- 
code application. Computational experience spans weapons and non- 
weapons applications. 


47165 Pen and platen, piezo-electric (21 Aug 1978) (Engineering 
Materials). (Sandia Labs., Albuquerque, NM (USAyy (CAPE— 
2609). 


5 drawings. 

The set of five drawings defines a writing instrument system 
that will reliably verify signatures, thus providing a method useful in 
screening persons seeking entrance to restricted areas or access to 
computer programs. Using a conventional ballpoint refill, the 
instrument's input derives from signals generated in its writing tip 
and from pressure exerted by a person writing his name or a 
word on the platen (tablet). The basic principle is that accelerati 
of the writing tip and pressures exerted by the m writing are 
recorded in three axes. This combination o deus can be processed 
by a computer and compared with a record in the computer's 
memory, or a graphic transcription may be compared visually with 
an earlier record. 


47166 Hardware for installing an analytical balance in a vacuum 
system (2 Nov 1977) (En ring Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2627). 

16 drawings. 

Drawings giving the schematics for installing a recording 
analytical balance in a vacuum system for weight measurements at 
high temperature and high pressure are presented. The temperatures 
— from room temperature to 300°C. The pressures range from 

torr to 300 psi. 


47167 H.C, Fire Test Cell -- heat source and sample holder (6 
Apr 1978) (Engineering Materials). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2640). 

18 drawings. 

The unit is part of the Fire Test Chamber in which materials 
are tested for their burning characteristics. The test chamber has 
been in use at LLL for several years. The sample holder holds the 
samples that are to be burned, and the heat source ignites the 
samples. The samples consist of organic materials 75 mm square by 
approximately 5 mm thick. The test chamber is an instrumented cube 
1 square meter in volume. 


47168 NBS/LLL Smoke Density Chamber (11 Feb 1977) (Engi- 
neering Materials). (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). (CAPE—2481/1). 

7 drawings. 

This is the 1977 improved version of the NBS/LLL Smoke 
Density Chamber. The box features heavier construction; heat-sink 
panels; a neater, more easily cleaned interior; a tighter door seal; and 
an exhaust hood over the door. With the previous modifications, 
e.g., ventilation capability, variable high flux radiant heater, and 
pressure-relief system, it can be used to simulate on a laboratory 
scale a variety of fire exposures. Since specimen sizes are small, tests 
are time-limited; and correlation with large scale fire tests remains to 
be demonstrated. 


47169 (Specification) tubing, seamless, stainless 

for ultra-reliable high-pressure systems (16 Jun 1976) 

Materials). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2637). 

6 drawings. 

The specification establishes the requirements for seamless, 
stainless steel tubing certified for high-pressure gas applications at 
the Lawrence Livermore Laboratory (LLL). The size and quantity 
to be furnished will be specified in the purchase order. 


47170 (Specification) tubing, seamless, stainless steel, for general 
high-pressure applications (30 Mar 1979) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2636). 

9 drawings. 
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This specification establishes the requirements for seamless, 
stainless steel tubing certified for high-pressure gas applications at 
the Lawrence Livermore Laboratory (LLL). The size and quantity 
to be furnished will be specified in the purchase order. 


47171 Sample changer interface (Mar 1976) (Engineering Meth- 
ods). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2617). 

9 drawings. 

Drawings giving the schematics for a digital interface used to 
control and operate under computer control, 2 40-position, rotating 
sample changer are presented. The unit is built in a Lab-stocked 
aluminium chassis using Lab-stock control logic modules for all 
digital control. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 46693, 46847, 46850, 47233, 
47962, 47963, 47964 


47172 (NBS—79-01) Superconducting devices and materials. A 
literature survey issued quarterly, January—March 1979. Olien, N.A. 
(comp.). (National Bureau of Standards, Boulder, CO (USA)). 1979. 
55p. National Bureau of Standards, Boulder, CO. 

Highlights of the literature on superconducting devices and 
materials are presented. The highlights are followed by a bibliogra- 
phy of approximately 680 references. 


47173 (NTIS/PS—78/1169) SQUID devices (a bibliography 
with abstracts). Report for 1964-September 1978. Reimherr, G.W. 
(National Technical Information Service, Springfield, VA (USA)). 
Nov 1978. 103p. NTIS PC NO1/MF NO1. 

The cited reports discuss the theory, performance, prepara- 
tion, and applications of SQUID devices (also called Superconduct- 
ing Quantum Interference Devices). (This updated bibliography 
contains 98 abstracts, 11 of which are new entries to the previous 
edition.) 


47174 (WFPS-TME—097) Recovery capability of multifilamen- 
tary superconductors with non-uniform void distribution. Lee, A.Y. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Fusion Power 
Systems Dept.). 13 Sep 1978. Contract EG-77-C-02-4544. 6p. 
(CONF-780952—48). Dep. NTIS, PC A02/MF AO1. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

The effects of several abnormal conditions resulting from a 
possible non-uniform void distribution in a multifilamentary and 
cabled superconductor on the cryogenic recovery capability of a 
triplex, a seven strand bundle and a 19 strand bundle were studied. 
For a triplex, if only one of the three strands was cooled, the 
maximum recoverable initial normal temperature is reduced by 1/3 
of the value for the nominal case in which all the three strands are 
cooled equally. If the outer six strands of a seven strand bundle were 
cooled and the center one was not cooled, the recovery capability of 
this bundle is just slightly below that of the nominal triplex. If only 
the outer 12 strands of a 19 strand bundle were cooled, the bundle 
would not recover once it is driven normal. The effects of the cold 
and stagnant helium located in the space between the strands and of 
the insulation thickness are small. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


47175 (GEPP-OP—405) Controlling the clean room atmosphere. 
Meeks, R.F. (General Electric Co., St. Petersburg, FL (USA). 
Neutron Devices Dept.). 1979. Contract EY-76-C-04-0656. 12p. 
(CONF-790445—5). Dep. NTIS, PC A02/MF AOI. 

From 19. annual meeting of the institute of environmental 
sciences; Seattle, WA, USA (29 Apr 1979). 

Several types of clean rooms are commonly in use. They 
include the conventional clean room, the horizontal laminar flow 
clean room, the vertical laminar flow clean room and a fourth type 
that incorporates ideas from the previous types and is known as a 
clean air bench or hood. These clean rooms are briefly described. 
The origin of contamination and methods for controlling the con- 
tamination are discussed. (TFD) 


47176 (SAND—79-0121C) Manufacture of PLZT bonded lens 
assemblies. Harris, J.O. Jr. (Sandia Labs., Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 4p. (CONF-790670—5). Dep. 
NTIS, PC A02/MF AOI1. 

From IEEE international symposium on application of ferro- 
electric; Minneapolis, MN, USA (13 Jun 1979). 

Two manufacturing processes have been developed for fabri- 
cating PLZT bonded lens assemblies (BLA’s) for the USAF EEU-2/ 
P Thermal/Flash Protective Goggle. One process utilizes thin Syl- 
gard spacers which remain in the BLA to establish bond thickness 
between each polarizer/analyzer subassembly and the PLZT wafer. 
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The second process uses spring-coil spacers, removed prior to com- 
plete cure, to define bond thickness and a reservoir-fill technique for 
injecting the bonding material. Operational charcteristics of the 
BLA's are discussed with respect to post-bonding environments. 


47177 (SAND—79-0125C) Production polishing process for thin 
PLZT wafers. Laguna, G.R. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 4p. (CONF-790670—3). 
Dep. NTIS, PC A02/MF AO1. 

From IEEE international symposium on application of ferro- 
electric; Minneapolis, MN, USA (13 Jun 1979). 

Thin PLZT ceramic wafers cannot be polished in a produc- 
tion setting by conventional methods. Due to the polycrystalline 
nature of ceramics and the softness of this material, suitable slurry/ 
polishing pad combinations were required. The unusually large 
diameter-to-thickness ratio of the slice (approximately 150 to 1) 
required that a special blocking technique be developed. 


HANDLING EQUIPMENT AND PROCEDURES 


47178 (CONF-790561—1) ICPP criticality event of October 17, 
1978. Facts and sequential description of criticality event and precur- 
sor events. (Idaho National Engineering Lab., Idaho Falls (USA)). 
1979. Contract EY-76-C-07-1570. 10p. Dep. NTIS, PC A02/MF 
AOl. 

From University of New Mexico criticality seminar; Taos, 
NM, USA (24 May 1979). 

On October 17 during the period of approximately 8:15 to 
8:40 p.m., a criticality event occurred in the base of IB column, H- 
100, The inventory of medium short-lived fission products used to 
determine the number of fissions indicates that the criticality oc- 
curred in column H-100 aqueous phase and the sampling of the 
column wall with counting of the filings clearly indicates that the 
event occurred in the column base. The events leading up to the 
accident are described. The event produced no personnel injury, on- 
or off-site contamination, nor damage to equipment or property. 


SHIPPING CONTAINERS 


47179 (PB—287479) Review of criteria for packaging plutonium 
for transport by air. Technical report. (National Research Council, 
Washington, DC (USA)). Sep 1978. Contract NRC-02-77-004. 88p. 
NTIS PC A05/MF AO1. 

To help assure the adequacy of the plutonium package certifi- 
cation program for the safe transport of plutonium by air, the U.S. 
Nuclear Regulatory Commission (NRC) requested the National Re- 
search Council of the National Academy of Sciences and the Nation- 
al Academy of Engineering to conduct an independent assessment of 
the Commission's program. The report describes the comments, 
recommendations, and conclusions that resulted from the independ- 
ent review. This includes an assessment of the adequacy of the NRC 
qualification criteria with respect to severe aircraft accidents and the 
Model PAT-1 package which was developed to meet the criteria. 


47180 (TREE—1367) DOT 7A FRP box fire test at the INEL. 
Brown, R.M. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jun 1979. Contract EY-76-C-07-1570. 89p. Dep. NTIS, PC 
A05/MF AOl. 

Two fire tests were conducted at the INEL in December 
1978, using both DOT 7A FRP boxes and DOT 17C steel drums. 
The containers tested were stacked in a configuration simulating the 
present storage array used at the RWMC. The fire tests revealed that 
when the DOT 7A FRP boxes were exposed to a small ignition 
source they would (a) in the WIPP environment, propogate fire 
resulting in the penetration of the boxes and probable spread of 
contamination unless fire suppression measures are taken, and (b) in 
the RWMC environment, probably not propogate the fire through 
the stack (the fire self extinguished during this test) although the 
possibility of the box breaching still exists, unless fire suppression 
measures are taken. The fire tests also revealed that the DOT 17C 
steel drums slowed the fire spread to the boxes, but that the rigid 
PVC (polyvinyl chloride) liner contained in the drum is highly 
combustible and presents an additional hazard. Under these test 
conditions, it was shown that a box could withstand the fire for at 
least 40 minutes without penetration, which would allow ample fire 
fighting response time if the blaze is detected early. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 47442 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 45860, 45863, 45891 
47181 (COO—4033-1) Electrodril system field test program. 


Phase II, task B: deep drilling system demonstration. Final report. 
(General Electric Co., Houston, TX (USA). Space Div.). 15 Dec 
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1978. Contract EY-76-C-02-4033. 160p. Dep. NTIS, PC A08/MF 
AOl. 

The effort included the design, fabrication and Systems Ver- 
ification Testing of the Deep Drilling System. The Systems Verifica- 
tion Test was conducted during October 1978 in a test well located 
on the premises of Brown Oil Tools Inc., Houston, Texas. In 
general, the Systems Verification test program was an unqualified 
success. All of the system elements of the Deep Drilling System 
were exercised and evaluated and in every instance the system can 
be declared ready for operational well demonstration. The motor/bit 
shaft combination operated very well and seal performance exceeds 
the design goals. The rig floor system performed better than expect- 
ed. The power cable flexural characteristics are much better than 
anticipated and longitudinal stability is excellent. The prototype 
production connectors have functioned without failure. The cable 
reels and drive skid have also worked very well during the test 
program. The redesigned and expanded instrumentation subsystem 
also functioned very well. Some electronic component malfunctions 
were experienced during the early test stages, but they were isolated 
quickly and repaired. Subsequent downhole instrumentation deploy- 
ments were successfully executed and downhole data was displayed 
both in the Electrodril instrumentation trailer and on the remote 
control and display unit. 


47182 (SAND—79-0866C) Development of high performance 
drill bits utilizing polycrystalline diamond compact cutters. Huff, C.F.; 
Varnado, S.G. (Sandia Labs., Albuquerque, NM (USA)). 1979. Con- 
tract EY-76-C-04-0789. 14p. (CONF-790805—10). Dep. NTIS, PC 
A02/MF AOl. 

From DOE symposium on enhanced oil and gas recovery and 
improved drillings technology; Tulsa, OK, USA (22 Aug 1979). 

Sandia Laboratories is developing techniques for utilization of 
polycrystalline diamond compact (PDC) cutters on drill bits. A 
technique for attaching PDC cutters by a diffusion bonding process 
has been developed. The application of the method for attaching 
cutters to mounting studs has been demonstrated. The final phase of 
this project is underway where the goal is to attach the cutters 
directly to the bit body eliminating the necessity for using studs. 
Development of high performance PDC bit designs, capable of 
drilling into hard formations at high penetration rates has begun. 
Laboratory and field tests have been conducted and additional tests 
are scheduled. This paper describes the recent advances made in 
cutter bonding and bit design technology. The most significant 
advance made in bonding technology in the last year is the attach- 
ment of PDC cutters to steel. The bonds to steel, which is the most 
desirable material for bit bodies, have shear strengths in excess of 
60,000 psi. An investigation into the direct attachment of cutters to 
bit bodies is being conducted and a brief discussion of the bonding 
techniques and associated stress problems is given. The results of 
full-scale laboratory testing of a Hybrid roller-cone PDC bit and a 6- 
1/2 inch PDC bit are described. These tests were conducted to 
evaluate the bonding technology and determine the effects of wear 
on bit performance. The effects of wear on required torque and bit 
weight for various cutter penetration up to 0.250 inch in granite are 
given. The first field test of a bit with diffusion bonded PDC cutters 
is described. 


LASERS 
REFER ALSO TO CITATION(S) 47062, 47616, 47980 


47183 (AD-A—058999) Study of surface finishing and coating of 
DF laser windows. Final technical report, 1 June 1977-30 June 1978. 
Harrington, J.A.; Braunstein, M. (Hughes Research Labs., Malibu, 
CA (USA)). Aug 1978. Contract N00014-75-C-0891. 34p. NTIS PC 
A03/MF AOl1. 

This report summarizes a three-year investigation into the 
absorption losses in thin film coatings and surfaces of highly trans- 
parent materials at 3.8 microns. The primary emphasis during the 
first two years was on the minimization of thin film coating losses 
with the result that it is now possible to achieve film absorptions at 
DF laser wavelengths of nearly 0.01%/surface. In addition, attenuat- 
ed total reflection studies performed in cooperation with the Naval 
Research Laboratory yielded information on the nature and cause of 
surface absorption in highly transparent coatings and bulk materials. 
The majority of this report is devoted to additional studies on 
surface absorption and methods that might be used to harden the 
surfaces of transparent materials. Surface absorption was measured 
in KCl and CaF? that had been selectively contaminated by either 
H?O, D?O, C?H5OH, CH*OH, or NH‘OH. Although increases in 
surface absorption of as much as 100% resulted for hydrocarbon 
contamination, a smaller increase than expected resulted for H*O 
and D?O contamination. The surface hardening experiments in- 
volved measuring delayed failure in coated (Al*°*) and uncoated 
SrF? and CaF? substrates. No definitive conclusions could be drawn 
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regarding these results because the starting static loads were too 
high. All the tests were not completed. 


47184 (AD-A—059062) Electrooptical devices. Semiannual tech- 
nical summary, 1 October 1977-31 March 1978. Melngailis, I.; Foyt, 
A.G. Jr. (Massachusetts Inst. of Tech., Lexington (USA). Lincoln 
Lab.). 31 Mar 1978. Contract F19628-78-C-0002. 35p. NTIS PC 
A03/MF AOl1. 

The current objectives of the electrooptical device program 
are: (1) to perform life tests on GalnAsP/InP double-heterostructure 
(DH) diode lasers operating in the 1.0- to 1.3 micrometer wave- 
length region and analyze the degradation mechanisms, and (2) to 
fabricate and study avalanche photodiodes of similar composition 
GalnAsP operating in the same wavelength region. Room-tempera- 
ture CW operation of DH GalnAsP/InP stripe-geometry lasers for 
periods of 1000 to 7000 hr now seems to be routine. At higher 
temperatures, one mode of degradation has been tentatively identi- 
fied as being due to increasing thermal resistance of the diode heat- 
sink contact. 


47185 (AD-A—059064) Optical-microwave interactions in semi- 
conductor devices. Final report, 17 June 1977-16 June 1978. Yen, H.; 
Barnoski, M.K. (Hughes Research Labs., Malibu, CA (USA)). Jul 
1978. Contract N00173-77-C-0156. 61p. NTIS PC A04/MF AOl. 

Theoretical and experimental studies of direct-current modu- 
lation of semiconductor injection lasers were carried out. The small- 
signal modulation frequency response of a single-mode laser was 
measured and found to agree well with the calculation result. Direct 
modulation of a single-mode laser up to 6 GHz was achieved. 
Experiments on optical injection locking of a transistor oscillator 
were carried out. Injection locking was achieved not only at funda- 
mental frequencies but also at various subharmonics with less toler- 
ance in frequency deviation. It is also possible to perform simulta- 
neous switching and phase locking in these oscillators. We have also 
succeeded in phase locking a GaAs FET oscillator at 7 GHz with an 
injected optical signal modulated at 3.5 GHz. A novel scheme of 
carrying out microwave mixing in GaAs FET amplifiers was dem- 
onstrated in which one of the signals is fed into the input port of the 
amplifier while the local oscillator signal is introduced through 
optical injection and the mixed signal is taken from the output port 
of the amplifier. Experimental results on the optical switching of 
GaAs IMPATT diode oscillators is presented. The IMPATT micro- 
wave output power can be either enhanced or reduced depending on 
the bias condition and the microwave cavity tuning. 


47186 (AD-A—059173) Exploratory development on antireflec- 
tive coating for 2 to 6 micrometers for fluoride windows. Final report, 
May 1976-December i977. Rudisill, J.E. (Hughes Research Labs., 
Malibu, CA (USA)). Mar 1978. Contract F33615-76-C-5139. 80p. 
NTIS PC A05/MF AOl1. 

The exploratory development program described in this 
report had as its basic objective the provision of antireflection thin 
films or thin film systems for single crystal and polycrystalline 
alkaline earth fluoride laser window materials. The films must be of 
sufficiently high optical quality and uniformity to satisfy the con- 
straints imposed by use as coating materials in high-power infrared 
DF and CO laser systems operating in the 2 to 6 micrometer region. 
In addition, they must have sufficient ruggedness to survive the 
environmental conditions expected in such an operation. Since the 
performance of the deposited film systems, and therefore of the 
finished coated window, is critically dependent on substrate quality, 
an important part of this program was the development of adequate 
substrate polishing, cleaning, and handling procedures. Because win- 
dows approaching 1/2 m in diameter may be required in the future, 
both the substrate preparation and the thin film deposition tech- 
niques were established with a sufficiently high degree of reproduc- 
ibility and quality control so that the technology could be and was 
successfully scaled-up and transferred to an operating division after a 
short developmental period. 


47187 (AD-A—059226) Fluoride crystals for high peak power 
laser window coatings. Final technical report, 17 February-30 No- 
bember 1977. Epstein, D.J.; Linz, A.; Gabbe, D.R.; Rhodes, N. 
(Massachusetts Inst. of Tech., Cambridge (USA). Crystal Physics 
Lab.). Jun 1978. Contract F19628-77-C-0070. 66p. NTIS PC A04/ 
MF AOl1. 

The development of high power lasers operating in the in- 
frared has generated a need for improved window coating materials. 
Absorption at the laser wavelengths must be as low as possible to 
minimize heating and concomitant damage. Residual impurities in 
optical materials give rise to absorption bands and also raise the 
nonspecific infrared absorption above the intrinsic level. 


47188 (AD-A—061347) Relationship between mean radiated 
energy, mean squared radiated energy, and spontaneous power spec- 
trum in a power series expansion of the equations of motion in a free 
electron laser. Madey, J.M.J. (High Temperature Materials, Inc., 
Boston, MA (USA)). Jun 1978. Contract DASG60-77-C-0083. 23p. 
NTIS PC A02/MF AOI. 
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To lowest order in the electric field and the inverse electron 
energy, the classical mean energy radiated by electrons in a free 
electron laser with a symmetric magnet is equal to one-half the 
derivative, with respect to energy, of the classical mean-squared 
radiated energy. The integral for the mean squared energy is also 
shown to be identical to the integral for the classical spontaneous 
power spectrum. 


47189 (AD-A—061863) Exciplex laser kinetics. Interim techni- 
cal report 1 Mar-31 Jul 1978. Mandl, A.; Parks, J.H. (Avco-Everett 
Research Lab., Everett, MA (USA)). 31 Jul 1978. Contract N00014- 
78-C-0334. 30p. NTIS PC A03/MF AOl1. 

Measurements of the rates of collisional quenching of HgCl* 
and HgBr* (B 2 Sigma (+) 1/2) by rare gases and halogenated 
molecules are reported in this paper. HgCl* and HgBr* fluorescence 
is produced by photolyzing Bi gCl. and 2 fz respectively using 
Xe2* radiation. A background pressure of (Xe) > 100 torr ensures 
that the HgCl* and HgBr* is vibrationally relaxed. The rates are 
derived by using a modified Stern-Volmer analysis and estimated 
lifetime of the HgCl* and HgBr* (B 2 Sigma (+) 1/2) states of 29 
nsec and 23 nsec, respectively. 


47190 (AD-A—062005) Formation and deactivation processes in 
electronic transitions, chemically pumped lasers. Final report 1 Sep 
1974-30 Sep 1978. Steinfeld, J.I1. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Chemistry). 1 Oct 1978. 12p. NTIS PC A02/ 
MF AOI. 

Research was performed on the rates of formation of excess 
populations of electronically excited small molecules, particularly in 
chemiluminescent metal + oxidant reactions, and characterization of 
the deactivation processes which tend to relax these excited states. 
Results were obtained in the following areas: (1) aluminum + ozone 
reaction; (2) lanthanum + oxidant reactions; (3) reactions of silanes 
and boranes with oxidants; (4) scandium and yttrium oxidant reac- 
tions; (5) titanium + oxidant reaction; (6) chemiluminescent reac- 
tions of the Group IIIB metals; (7) optical model for surface cross- 
ing; (8) information-theoretic analysis of deactivation rates; (9) spec- 
troscopy and deactivation of CN A+2Pi; (10) near-resonant elec- 
tronic energy transfer; and (11) multiphoton CO, laser vibrational 
heating of metastable electronic states. 


47191 (AD-A—062023) Chemistry of electronically excited 
states of atoms. diatomic molecules and diatomic ions. Final report. 
Setser, D.W. (Kansas State Univ., Manhattan (USA). Dept. of 
Chemistry). 1 Oct 1978. 14p. NTIS PC A02/MF AOI. 

The chemistry of the metastable states of the rare gases was 
studied using the flowing afterglow technique. Quantitative measure- 
ments were made for the total quenching rate constants and rate 
constants for product formation. This work led to the discovery of 
the reactive quenching processes between the metastable atoms and 
halogen molecules; the products are the rare gas halide excimers in 
high yield. These systems subsequently have been developed into 
useful lasers in the ultraviolet region of the spectrum. Collisions of 
the excited states of the rare gase atoms with other atoms also have 
been characterized. Rate constants are large and exit channels may 
be far below the energy of the entrance channel. 


47192 (COO—4275-7) Metal vapor excimer laser. Quarterly 
progress report, November 1, 1978—January 31, 1979. Mandl, A.; 
Jacob, J.; Kovacs, M. (Avco-Everett Research Lab., Inc., Everett, 
MA (USA)). Mar 1979. Contract ES-77-C-02-4275. 18p. Dep. NTIS, 
PC A02/MF AOl1. 

Current and voltage characterisitc measurments in room tem- 
perature Ne and high temperature (T ~ 550°C) Cd/Hg/He mixtures 
are described. Initial gain/absorption measurements have been in- 
conclusive. Some discussion is also included on technology problems 
associated with component survivability which have been encoun- 
tered, e.g., failure of quartz to metal seals and rapin oxidation of Cu 
magnet windings at elevated temperatures. The approach used for 
solving these problems is outlined. 


47193 (LA-UR—79-1467) Optical pumping of the v; + v, band 
of the CF, molecule. Piltch, M.S.; Hinsley, R.; Eckhardt, R. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 10p. (CONF-790529—5). Dep. NTIS, PC A02/MF AO1. 

- From Conference on Optics; Los Alamos, NM, USA (23 May 
1979). 

The possible development of a room-temperature, 16 um CF, 

laser optically pumped by 5 um radiation from a frequency-doubled 

CO, laser was investigated. This laser would utilize pumping of the 
V3 + V4 band of CF, at 1916 cm™' with subsequent lasing to vs levels 
at 1283 cm™~' where there is essentially no thermally excited popula- 
tion. A spectro — instrument was used to measure absorption 
cross sections of CF, at the second harmonic frequencies of 22 of the 
10 xm CO, laser transitions. Lasing experiments to detect transitions 
at 16 wm are described. 


47194 (N—78-32405) The 1.1 micrometer and visible emission 
semiconductor diode lasers. Final report, 1 January - 30 November 
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1977. Ladany, I.; Nuese, C.J.; Kressel, H. (RCA Labs., Princeton, 
NJ (USA)). Oct 1978. Contract NAS1-14349. 124p. NTIS PC A06/ 
MF AOl1. 

In (AlGa)As, the first of three alloy systems studied, Continu- 
ous Wave (CW) operation was obtained at room temperature at a 
wavelength as low as 7260 A. Reliability in this system was studied 
in the incoherent mode. Zinc doped devices had significant degrada- 
tion, whereas Ge or Ge plus Zi doped devices had none. The Al?O* 
facet coatings were shown to significantly reduce facet deterioration 
in all types of lasers, longer wavelength units of that type having 
accumulated (at the time of writing) 22,000 hours with little if any 
degradation. A CL study of thin (AlGa)As layers revealed micro 
fluctuation in composition. A macro-scale fluctuation was observed 
by electroreflectance. An experimental and theoretical study of the 
effect of stripe width on the threshold current was carried out. 
Emission below 7000 A was obtained in VPE grown Ga(AsP) 
(In,Ga)P with CW operation at 10 C. Lasers and LED's were made 
by LPE in (InGa) (AsP). Laser thresholds of 5 kA/cm2 were 
obtained, while LED efficiences were on the order of 2%. Incoher- 
ent life test over 6000 hours showed no degradation. 


47195 (NTIS/PS—78/1186) Acoustooptical laser modulators 
and deflectors (citations from the NTIS data base). Report for 1969- 
November 1978, Smith, M.F. (National Technical Information Serv- 
ice, Springfield, VA (USA)). Nov 1978. 105p. NTIS PC NO1/MF 
NOl. 


Citations of Federally-funded research on acoustooptic equip- 
ment in laser beam modulation, filtering, scanning, deflection, 
switching, and tuning are covered. The uses of these acoustooptical 
devices in imaging, fiber optics, optical communications, optical 
radar, and measuring instruments are described. Research on carbon 
dioxide and dye lasers is included. (This updated bibliography con- 
tains 98 abstracts, 8 of which are new entries to the previous 
edition.) 


47196 (NTIS/PS—78/1187) Acoustooptical laser modulators 
and deflectors (citations from the Engineering Index data base). 
Report for 1970-November 1978. Smith, M.F. (National Technical 
Information Service, Springfield, VA (USA)). Nov 1978. 100p. 
NTIS PC NO1/MF NOI. 

Abstracts of worldwide research on the theory and design of 
acoustooptical devices for laser beam modulation, deflection, split- 
ting, mode locking, and tuning are presented. Studies on materials 
and their performance are covered. The applications of the acous- 
tooptic interaction for the development of devices for optical infor- 
mation processing, optical modulators, switches, scanners, and color 
TV display systems are included. Simulation, testing, and perform- 
ance of the equipment are also described. (This updated bibliography 
contains 95 abstracts, 18 of which are new entries to the previous 
edition.) 


47197 (SAND—79-0441) Transmission of free-running laser 
pulses of high energy and power densities through previously gamma- 
radiated fiber waveguides. Landry, M.J. (Sandia Labs., Albuquerque, 
NM (USA)). Mar 1979. Contract EY-76-C-04-0789. 26p. Dep. NTIS, 
PC A03/MF AOl. 

The surface threshold damage levels (STDL’s), €: and rho: 
(input energy and power densities), and coupling efficiencies, S, 
(ratio of output-to-input energy) have been determined for single and 
multiple optical fiber waveguides of three manufacturers before and 
after they were exposed to a ®Co source. For 400 Bs duration ND* 
free-running laser pulses the largest STDL of xi: = 4.66 J/cm? and 
rho; = 46,6 MW/cm? was observed for multiple laser shots in a 
Fiberoptic Cable Corp. fiber followed by a single laser shot in a 
Corning Glass Works fiber with an STDL of €; = 4.50 J/cm? and 
rho; = 45.0 MW/cm?. The 10° rad(Si) of gamma irradiation to 1 cm 
of fiber did not reduce the low or high &,, rho: or € values in any of 
the three types of fibers tested. At lower than STDL, many free- 
running laser pulses were transmitted through the Corning Glass 
Works, Fiberoptic Cable Corp. and Valtec Corp. fibers without 
decreasing > 20%. For all fibers in which STDL’s were reached 
there was no evidence that the observed decrease in & was caused by 
other than optical damage at the input face of the fibers. 


47198 Kinetics and fusion laser potential for the terbium chlo- 
ride—aluminum chloride vapor complex. Jacobs, R.R.; Krupke, W.F. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). Appl. Phys. Lett.; 35: No. 2, 126-128(15 Jul 
1979). 

Fluorescence responses of the Tb** : °Ds and °D, metastable 
levels are presented for the terbium chloride—aluminum chloride 
vapor complex excited by pulsed KrF laser radiation. Assuming unit 
quantum yield, excited-state densities as high as 3 x 10'®*cm~3(10 J/) 
are inferred for the experimental conditions and maintained for times 
> or = 10 ps. 


47199 Fluorescence decay of the O*/sub u/ and 1/sub u/ states 
of Xe. Thornton, G.; Poliakoff, E.D.; Matthias, E.; Southworth, 
S.H.; Rosenberg, R.A.; White, M.G.; Shirley, D.A. (Materials and 
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Molecular Research Division, Lawrence Berkeley Laboratory). J. 
Chem. Phys.; 71: No. 1, 133-139(1 Jul 1979). 

Synchrotron radiation from the Stanford storage ring 
(SPEAR) was used to measure the radiative decay constants of the 
lowest-lying excited electronic states of Xe2. Both a monochromator 
and interference filters were used in the fluorescence channel. The 
results suggest that at low pressures (P/sub Xe/< 125 Torr) there is 
substantial deviation from the Stern—Volmer behavior predicted by 
the three-state models used previously to describe this lasing system. 
A new theoretical analysis was developed that includes participation 
in the kinetic scheme of intermediate vibrational levels of the O*/sub 
u/ and 1/sub u/ manifolds. 


47200 Pure rotational lasing in four electronic states of NH: 
Impulsive to adiabatic collisional pumping. Smith, J.H.; Robinson, 
D.W. (Department of Chemistry, The Johns Hopkins University, 
Baltimore, Maryland 21218). J. Chem. Phys.; 71: No. 1, 271-280(1 Jul 
1979). 

Pure rotational chemically pumped lasing transitions are re- 
ported for the free radical NH, as formed by flash photolysis of HNs 
in a large excess of rare gas. The bulk of excited nascent population 
occurs in the a ‘A (v=0) state but smaller concentrations reaching 
the c 'Pi state result in the eventual population of higher vibrational 
states of X °Z~,a ‘A, b 'E*, and A *Pi. These latter states all exhibit 
pure rotational lasing. A computer simulation model is constructed 
that details the full relaxation history of vibrationally and rotational- 
ly excited NH particles formed from c ‘Pi transitions to the a ‘A 
state. This model incorporates V-+-R and R-R,T transfer mecha- 
nisms and can accommodate collisions from purely impulsive (with 
the possibility of V-+T energy loss) to purely adiabatic (as affected 
by vibration, rotation, and mass of the collision partner). The model 
successfully explains the relative intensities of lasing transitions in the 
a 'A state, the relative intensities observed using different rare gases 
as buffers and the phenomenon of double pulsed lasing in the same 
transition, again using various rare gases as collision partners. The 
lasing transitions observed in A *Pi were found to be enhanced by 
the presence of the heavier rare gases, and are discussed in terms of 
collision induced intersystem crossing from the c 'Pi state. 


47201 Doppler-free spectroscopy of the v2 band in '*NHs: Appli- 
cation to 16-um generation. Bokor, J.; Bischel, W.K.; Rhodes, C.K. 
(Molecular Physics Laboratory, SRI International, Menlo Park, 
California 94025). J. Appl. Phys.; 50: No. 7, 4541-4544(Jul 1979). 

Several two-photon transitions leading to various (J,K) rota- 
tional sublevels of the v2=27™ state in ‘*NHs have been observed 
using the high-resolution technique of Doppler-free two-photon 
spectroscopy. It is shown that these transitions can be both tuned 
into resonance with the optical Stark effect and saturated with 
intensities of order 1—10 MW/cm2 so that laser action on many 
wavelengths in the vicinity of 16 wm is obtainable. This method of 
excitation is generally applicable for the excitation of molecular 
systems in frequency-conversion processes. 


47202 Improved lasing performance of XeCl using Ar and Ne 
diluents. Sze, R.C. (University of California, Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico 87545). J. Appl. Phys.; 50: No. 
7, 4596-4598(Jul 1979). 

The lasing-energy equivalent to KrF is extracted from XeCl 
in an electric avalanche discharge using argon or neon as the diluent 
gas. Parametric and electrical characteristics are interpreted in terms 
of changing electron-energy distributions as functions of changing 
E/N in the discharge volume. 


47203 Investigations of the radial-electron-beam diode for gas- 
laser excitation. Ramirez, J.J.; Prestwich, K.R. (Sandia Laboratories, 
Albuquerque, New Mexico 87185). J. Appl. Phys.; 50: No. 7, 4988- 
4995(Jul 1979). 

A study has been made of high-power radially converging 
electron-beam diodes and their application to gas-laser excitation. 
The REBLE accelerator, built for this study, provided reliable 
single-shot operation at the 1-MV 180-kA 20-ns level. It is shown 
that annular-blade cathodes can produce uniform anode current 
densities at 100—200 A/cm*. Apertured-Faraday-cup measurements 
indicate that the beam is transported readily through the gas. No 
evidence of microinstabilities in the anode current density were 
observed. Comparisons of energy-deposition measurements and cal- 
culations demonstrate that existing Monte Carlo electron/photon 
transport codes give an accurate description of the energy deposition 
when collective effects are not important. Measurements of xenon- 
excimer radiation excited by the radial electron beam show that 20% 
of the electron-beam energy deposited in the gas appeared as ex- 
cimer light. At ~ 1600 Torr the radial profile of the emitted radiation 
was uniform within the +- 10% uncertainty in the measurement. 


47204 Saturable gas absorber for a 9-4m band CO,-laser amplifi- 
er. Woskoboinikow, P.; Praddaude, H.C.; Mulligan, W.J. (Francis 
Bitter National Magnet Laboratory, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139). Opt. Lett.; 4: No. 7, 199- 
201(Jul 1979). 
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A two-component saturable gas absorber composed of formic 
acid and SF¢ in separate cells has been successfully used as an 
isolator in a TEA-CO2-amplifier chain for amplifying several 9-~m- 
band transitions. This isolator suppressed all amplifier self-oscilla- 
tions in both the 9- and 10-4m bands and was saturated at intensities 
over 1 MW cm~? by 130-nsec, 9-j1m band pulses. 


47205 Metastable decay rates in a Cu-metal-vapor laser. Miller, 
J.L.; Kan, T. (Lawrence Livermore Laboratory, University of Cali- 
fornia, Livermore, California 94550). J. Appl. Phys.; 50: No. 6, 3849- 
3851(Jun 1979). 

The decay of the density of the metastable Cu (4s? 7D/sub 5/ 
2/) state following a discharge pulse in a copper-metal-vapor laser 
was measured with a 510.6-nm cw dye-laser probe. Investigation of 
the Cu and He density dependence of the decay time constant 
indicated that particle diffusion was the dominant loss mechanism. 


47206 Generation of 16-um radiation in ‘*NHs by two-quantum 
excitation of the 2v™ 2(7,5) state. Eggleston, J.; Dallarosa, J.; Bischel, 
W.K.; Bokor, J.; Rhodes, C.K. (Molecular Physics Laboratory, SRI 
International, Menlo Park, California 94025). J. Appl. Phys.; 50: No. 
6, 3867-3870(Jun 1979). 

Stimulated emission at 15.82 and 15.91 jm has been obtained 
in ™NHs; following cing sop - excitation of the 2v~ 2(7,5) state. 
Total output energies on the order of 3 mJ have been observed in a 
simple experimental arrangement. A discussion of the experimental 
findings concerning the laser output spectrum, the pressure depen- 
dence, the utilization of the optical Stark effect, and the influence of 
the spectral width and spatial profiles of the CO2 radiation providing 
the nonlinear excitation is given. 


47207 Possibility of generating powerful pulses of 4.3-y radiation 
in TEA CO; lasers. Stepanov, A.B.I.; Trushin, S.A.; Churakov, V.V. 
(Institute of Physics, Academy of Sciences of the Belorussian SSR, 
Minsk). Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 12, 910-912(Dec 
1978). 

A theoretical analysis is given of vibrational-totational transi- 
tions in CO: molecules. (AIP) 


47208 Modulation method for studying gas lasers. Akchurin, 
G.G.; Mel'nikov, L.A.; Tuchin, V.V. (Scientific-Research Institute 
of Mechanics and Physics, N. G. Chernyshevskii Saratov State 
University). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 12, 1456- 
1459(Dec 1978). 

A method is proposed for determining the relative excitation 
level, the cavity bandwidth, and the temperature of atoms in a 
laser by studying the response of the output intensity to modulation 
of the pumping or loss. The influence of resonance t: ing and 
multimode operation on the measurements is determined. The possi- 
bility of measuring the gain-to-loss ratio for each of the travelling 
waves is discussed for a ring laser. The method has been used with a 
He—Ne laser operated on the red (A=0.63) and IR lines (A=1.15p) 
with a modulated current. The extent to which the gain exceeds the 
loss, the Doppler width of the pertinent lines, and the cavity 
bandwidth are all measured in the single-frequency case. 


47209 Mode locking with synchronous-pumping of cw dye laser. 
Vinogradova, A.A.; Krindach, D.P.; Nazarov, B.I. (Physics Depart- 
ment, M. V. Lomonosov Moscow State University). Sov. Phys. - 
Tech. Phys. (Engl. Transl.); 23: No. 12, 1489-1490(Dec 1978). 

An experimental study of the output of a cw dye laser 
synchronously pumped by a mode-locked argon laser is reported. 
The dye laser also operates in the mode-locked condition if the 
cavity length ratio of the lasers is an integer; in this case the 
conversion eficiency is 5—7 times that in free-running operation. 
(AIP) 


47210 Room-temperature electron-beam-pumped Ga/sub x/In/ 
sub 1-x/As/sub 1-y/—InP heterostructure laser with dielectric wave- 
guide at A~1.06 yp. Dolginov, L.M.; Kryukova, I.V.; Prokof‘eva, 
S.P.; Stepanov, BM: Chupakhina, V.M. Sov. Tech. Phys. Lett. (Engl. 
Transl.); 4: No. 12, 566-567(Dec 1978). 

The room temperature operating characteristics of an elec- 
tron-beam-pumped semiconductor laser with dielectric waveguide 
are 15-20 keV in lasers of this kind.(AIP) 


47211 Efficient electron-beam—pumped InAs/sub x/Sb/sub y/ 
P/sub 1-x/-y laser at 3.1—3.7 x. Dolginov, L.M.; Korchagin, Y.N.; 
Kryukova, I.V.; Leskovich, V.I.; Matveenko, E.V.; Mil’vidskii, 
M.G.; Stepanov, V.M. (All-Union Scientific-Research Institute of 
Opticophysical Measurements, Moscow). Sov. Tech. Phys. Lett. 
(Engl. Transl.); 4: No. 12, 580-582(Dec 1978). 

The output characteristics of an electron-beam-pumped 
indium-arsenic-antimony-phosphorus film. Laser, based on an indium 
arsenide substrate, are reported. Coherent emission is observed up to 
180-200°K. 


47212 Simultaneous lasing in bands of a sequence in an optically 
pumped CO, laser. Petukhov, V.O.; Trushin, S.A.; Churakov, V.V. 
Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 12, 591-592(Dec 1978). 
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Simultaneous lasing on lines of the bands of a sequence in an 
optically pumped CO; laser is reported. The use of input — with 
this spectral ae makes possible an increase in efficiency of 
high-power CO, rs by 2 lo. 


47213 Color-center lasing at 0.84—1.13 ¥ in a LiF—OH crystal 
at 300°K. Khulugurov, V.M.; Lobanov, B.D. (A. A. Zhdanov 
Irkutsk State University). Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 
12, 595-596(Dec 1978). 

Color center lasing in lithium fluoride crystals, with hydroxyl 
radical impurities to stabilize the color centers at room temperature, 
is reported. Pumping is provided by a Q-switched ruby laser.(AIP) 


47214 Continuously tunable high-pressure monochromatic CO, 
laser for spectroscopy. Gorokhov, Y.A.; Efimovskii, S.V.; Knyazev, 
LN.; Lobko, V.V. (Institute of Spectroscopy, Academy of Sciences 
of the USSR, Troitsk). Sov. Tech. Phys. Lett. (Engl. Transl.); 4: No. 
12, 599-600(Dec 1978). 

The operation of a narrow linewidth continuously tunable 
high-pressure CO. laser is reported. It is Utilized, for example, in 
high-resolution measurements of the absorption spectrum of CF, 
molecules. Operation of a CF, laser at several absorption peaks is 
also reported.(AIP) 


47215 Unidirectional emission in a gas ring laser. Mironov, 
A.V.; Strokovskii, G.A.; Fradkin, E.E. (A. A. Zhdanov Leningrad 
State University). Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 11, 
1341-1342(Nov 1978). 
An ——— study of the width of the region of stable 
unidirectional two-mode lasing in a helium-neon ring laser is report- 
These results are qualitatively different from earlier reported 
theoretical predictions. 


47216 Electron energy balance in the afterglow in a metal-vapor 
laser. D’'yachkov, L.G.; Kobzev, G.A. Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 11, 1343-1345(Nov 1978). 

The a balance of the electron gas subject to recombina- 
tion heating in the decaying plasma is studied. The roles of diffusion 
and collisional cooling are studied. An approximate steady-state 
balance equation is derived and used to determine T/sub e/ in the 
afterglow of a copper-vapor laser from the measured values of n/sub 
e/. 


47217 Vibrational excitation rate levels and energy balance in an 


electrical-discharge carbon monoxide laser. Belousova, I.M.; Liu- 
konen, R.A.; Leonov, S.N. Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: 
No. 11, 1345-1349(Nov 1978). 

The energy balance in a carbon monoxide laser is studied 
through a numerical solution of the electron Boltzmann equation for 
E/N= 10" '*—10- * Vxcm?. Excitation of vibrational levels by elec- 
tron impact and collisions of the second kind is examined. The 
vibrational temperature is found to have a strong effect on the rate 
with which energy is transferred to vibrational levels of the molecu- 
lar species. 


47218 Possibility of attaining the limiting values of the gain in a 
plasma of a mixture of CO2:N2:He. Asinovskii, E.1.; Biberman, L.M.; 
Bronin, S.Y.; Nizovskii, V.L.; Sushkin, V.N.; Shabashov, V.I.; Yart- 
sev, Y.V. (Institute of High Temperatures, Academy of Sciences of 
the USSR, Moscow). Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 10, 
758-759(Oct 1978). 

A attempt to obtain the maximum gain for a weak signal in a 
steady, non-selfmaintained glow discharge is described. The ioniza- 
tion was supplied by a 400-keV electron beam. (AIP) 


47219 Novel sources of coherent radiation. Jacobs, S.F.; Sargent, 
M. III; Scully, O. (eds.). Reading, MA; Addison-Wesley Publishing 
Company, Inc. (1978). 410p. $27.50. 

A separate abstract was prepared for each of 7 chapters; the 
remaining 3 chapters were not in scope for the data base. (RCK) 


47220 Free electron laser as a travelling wave amplifier. Kroll, 
N.M. pp 115-156 of Novel sources of coherent radiation. Jacobs, 
S.F.; Sargent, M. III; Scully, O. (eds.). Reading, MA; Addison- 
Wesley Publishing Company, Inc. (1978). 

In their original paper on the Free Electron Laser, presented 
at the 1973 Particle Acceleration Conference, Drs. Madey, Schwett- 
man, and Fairbank raised a very interesting issue. They pointed out 
that their gain formula, derived on the basis of a quantum mechani- 
cal argument, had a limit as Planck's constant h was set equal to 
zero, and, indeed, that for the applications proposed, the h-depend- 
ent corrections were frequently negligible. This naturally raised the 
question of whether their result could be obtained classically. They 
expressed substantial doubts that this was the case, and one of the 
key points presented in support of these doubts was the fact that 
their gain formula differed in what appeared to be a fundamental 
-way from a gain formula which had been derived on the basis of 
conventional travelling wave amplifier theory. An extended version 
of classical travelling wave amplifier theory is presented with the 
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objective of providing a uniform framework within which one can 
study the various regimes of operation which exist. 


47221 Impressed current cathodic protection for large offshore 
platforms. Gleason, J.D. (Lockheed Aircraft Service Co., Ontario, 
CA). pp 10p, Paper 37 of Corrosion/77. The International Corrosion 
Forum devoted exclusively to the protection and performance of 
materials. Houston, TX; National Association of Corrosion Engi- 
neers (1977). 

From Corrosion/77 NACE meeting; San Francisco, CA, 
USA (14 Mar 1977). 

Impressed current is an electrochemically feasible means of 
achieving cathodic protection. ICCP systems in many cases are far 
more economical than sacrificial systems. Past failures can ~~ be 
traced to mechanical failures or obsolete design concepts. Present 
day ICCp systems have an outstanding record of performance. In 
some cases, (Cook Inlet, Alaska) ICCP systems provide the only 
possible solution to sub sea corrosion problems. Milestones of the 

t will form the building blocks for even better systems in the 
uture. As structure sam requirements become more rigorous, 
a much greater use of ICCp can be expected in the future. 


47222 Course lecture: laser safety and laser principles (10 Jun 
1975) (Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2632). 

29 drawings. 

Lecture outlines on laser safety and laser principles are pre- 
sented in two booklets. A limited amount of technical data are 
included. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 45873, 46171, 46172, 46173, 
46174, 46175, 46176, 46177, 46178, 46179, 46180, 46181, 46182, 
46183, 46184, 46190, 46548, 46549, 46659, 46661, 46673, 46784, 47149 


47223 (BNL—50995) Basic research needs in fluid mechanics, 
Jones, O.C. Jr.; Kreith, F.; White, F.M. (Brookhaven National Lab., 
Upton, NY (USA)). Mar 1979. Contract EY-76-C-02-0016. 43p. Dep. 
NTIS, PC A03/MF AO1. 

A small segment of the engineering community was surveyed 
to obtain their judgment regarding the long-range needs for basic 
research in fluid mechanics. This segment consisted of approximately 
600 persons active in heat transfer and fluid mechanics committees 
within the American Society of Mechanical Engineers. Close to 200 
persons responded giving useful information relating to needed 
research. Of the many topics identified, six generic areas stood out: 
turbulence; multiphase flows; fluid structure interactions; boundary 
layer effects; biological, | rey ry and environmental fluid flow; 
and the need for new facilities and improved instrumentation. These 
six areas were summarized and an initial estimate of the research 
priorities presented to the DOE-ESCOE workshop on Fluid Dy- 
namics and Thermal Processes held at the University of Kentucky 
on February | and 2, 1979. The priorities were modified and the final 
results of the workshop are presented. 


47224 (BNL-NUREG—26083) Heat removal characteristics of 
volume-heated boiling pools with inclined boundaries in bubbly flow 
regime. Greene, G.A.; Jones, O.C. Jr.; Abuaf, N.; Schwarz, C.E. 
(Brookhaven National Lab., Upton, NY (USA)). 1979. Contract EY- 
76-C-02-0016. 10p. (CONF-790808—7). Dep. NTIS, PC A02/MF 
AOl. 

From 18. ASME national heat transfer conference; San 
Diego, CA, USA (Aug 1979). 

The heat transfer characteristics of volume-heated boiling 
pools are of importance in the safety analysis of hypothetical core 
disruptive accidents in liquid metal fast breeder reactors. Investiga- 
tions into the heat transfer and hydrodynamic behavior of such 
volume-heated boiling pools have been few. The existing work in 
boiling pool heat transfer is reviewed, and current modeling efforts 
are described. The current experiment is discussed in detail, and 
significant improvements in experimental techniques are described. 

e data for local convective boundary heat transfer coefficient and 
pool-averaged void fraction are presented for the bubbly flow 
regime over a range of dimensionless power, j/sub g°°/Uoo, up to 
unity, and wall angles of 90° (vertical), 75°, and 60°. The data are 
compared to existing correlations for local heat transfer and to a 
one-dimensional drift flux model for local and average void fraction. 
It is shown that the drift flux model predicted the experimental data 
for average void fraction in the bubbly flow regime well when based 
upon the net boiling power. However, it was demonstrated that the 
existing correlations for local and average boundary heat flux (based 
on Gustavson’s data) underpredicted the present data by as much as 
a factor of 2 or more. 


47225 (COO—4155-6) Boiling heat transfer and stability prob- 
lems. Final report, November 1, 1976—March 31, 1979. Hsieh, D.Y. 
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(Brown Univ., Providence, RI (USA). Div. of Applied Mathemat- 
ics). Mar 1979. Contract EG-77-S-02-4155. 5p. Dep. NTIS, PC A02/ 
MF AOl1. 

Substantial programs has been made in two areas relating to 
the boiling heat transfer: the stability of a vapor-liquid system and 
the dynamics of bubbles. For the stability problem, a simplified 
formulation retaining the essential feature of the interfacial mass 
transfer has been established for the complex interfacial stability 
problem with mass and heat transfer. The simplified version was first 
applied to the linear Rayleigh-Taylor and Kelvin—Helmholtz stabil- 
ity problems. General agreement with results from previous more 
comprehensive treatment is obtained. Then the simplified formula- 
tion is utilized to study the nonlinear Rayleigh-Taylor stability 
problem. It is found that the combined effects of finite amplitude and 
the heat and mass transfer can stabilize the system in a regime which 
is linearly unstable. A single non-dimensional parameter can be 
found to characterize the stability criterion for certain configuration 
relevant to the problem of boiling heat transfer. For the problem of 
bubble dynamics, the investigation of the nonlinear coupling be- 
tween the subharmonic spherical oscillation and the nonspherical 
oscillation has been carried out. 


47226 (EPRI-NP—1012) Evaluation of a unique void fraction 
monitoring system. Snell, C.C.; Dechene, R.L.; Newton, R.E. 
(Auburn International, Inc., Danvers, MA (USA)). Mar 1979. 98p. 
Dep. NTIS, PC A05/MF AOl1. 

An instrument has been evaluated which permits volume 
fraction measurement of the conductivity of the component in a two- 
phase flow. A unique rotating electric field technique is employed to 
achieve real-time response and uniform cross-sectional measurement. 
A spool-piece sensor replaces a short pipeline section and causes no 
additional pressure drop. A reference conductivity measurement is 
incorporated to compensate for changes in the bulk conductivity of 
the conductive component caused by changes in temperature and the 
concentration of impurities in the flow medium. Testing of the 
instrument was performed over the full range (0-100%) of void 
fractions, in both horizontal and vertical attitudes, and instrument 
readings during steady state flow conditions were compared with 
directly measured liquid-fraction values, obtained using a quick- 
closing valve calibration method. The resulting calibration curves 
proved to be nearly linear. An error analysis indicates a +-5% 
variation in the mid-rance test results which can be attributed to 
unavoidable quick-closing valve sampling error, due to the existence 
of a high level of slug flow during testing at high velocity. In later 
tests, at lower velocities, th data scatter varied less than 1%. This 
instrument has been demonstrated to be an effective means for 
measuring relative volume fraction in conductive two-phase flow. 


47227 (ORNL/MIT—284) Mathematical modeling of recirculat- 
ing fluidized beds. Sun, W.H.; Rizo-Patron, R.C. (Oak Ridge Nation- 
al Lab., TN (USA)). 18 Dec 1978. Contract W-7405-ENG-26. 37p. 
Dep. NTIS, PC A03/MF AOl1. 

A mathematical model was developed to simulate the fluid- 
dynamics of a recirculating fluidized bed. Behavior depends on inlet 
gas flow rates and cannot be modeled by one set of equations. 
Experimental measurements indicate that the downcomer region 
behaves either as a moving packed bed or as a mildly bubbling bed, 
and the draft tube behaves as a fast fluidized bed or as a pneumatic 
transport line, depending on operating conditions. 


47228 (SAND—78-2283C) Steady thermal convection from a 
concentrated source in a porous medium. Hickox, C.E.; Watts, H.A. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. 25p. (CONF-790808—9). Dep. NTIS, PC A02/MF AOl. 

From 18. ASME national heat transfer conference; San 
Diego, CA, USA (Aug 1979). 

Solutions for the axisymmetric velocity and temperature 
fields associated with a point source of thermal energy in a fluid- 
saturated porous medium are obtained numerically through use of 
similarity transformations. The two cases considered are those of a 
point source located on the lower boundary of a semi-infinite region 
and a point source embedded in an infinite region. Tabulated results 
are presented from which complete descriptions of the velocity and 
temperature fields can be constructed for Rayleigh numbers of 0.1, 1, 
10, and 100. 


47229 (SAND—79-0366) Heat conduction from a sphere to an 
infinite external region. Amos, D.E. (Sandia Labs., Albuquerque, 
NM (USA)). Jul 1979. Contract EY-76-C-04-0789. 21p. Dep. NTIS, 
PC A02/MF AOl. 

The cooling of a sphere by heat conduction to an infinite 
external region is considered. Both regions are considered to have 
constant physical parameters with the internal sphere initially at 
temperature V and the external region initially at temperature zero. 
Conduction takes place across the boundary so that temperature and 
heat flux are continuous. Three separate cases involving differences 
in the thermal diffusivities x1, k2, and conductivities Ki, Ke are 
considered: (1) ki = Kz and K; = Ke (2) k: not equal to Ke and Ky 
not equal to Ke (3) Ki = Infinity. In this latter case, the inner sphere 


ENGINEERING 4963 


has heat capacity, but zero thermal gradient. In each case, the 
temperature distributions are obtained as well as the short and long 
time asymtotic behavior. 


47230 (UCRL—82857) Finite element analysis of coupled heat 
conduction and enclosure radiation. Mason, W.E. Jr. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jul 1979. 
Contract W-7405-ENG-48. 13p. (CONF-790710—3). Dep. NTIS, 
PC A02/MF AO1. 

rrom International conference on numerical methods in ther- 
mal problems; Swansea, Wales, UK (2 Jul 1979). 

Many important problems in heat transfer involve conducting 
solids containing enclosures or cavities within which radiation inter- 
change occurs. A numerical procedure for the analysis of this type 
of coupled radiative-conductive heat transfer is presented. The pro- 
cedure presented here is based on the finite element method which 
allows for problems with arbitrary geometries and arbitrary radiative 
and conductive properties. The procedure does not require that 
temperature or radiative flux be assumed constant over each surface 
segment but allows them to vary according to the finite element 
basis functions. The procedure also accounts for the mirror effect of 
planes of symmetry which pass through enclosures when such planes 
are utilized to reduce the size of the numerical problem. 


47231 Nucleation processes in large scale vapor explosions. 
Henry, R.E.; Fauske, H.K. (Argonne National Laboratory, Ar- 
gonne, Ill. 60439). J. Heat Transfer; 101: No. 2, 280-287(May 1979). 

A spontaneous nucleation model is pro for the mecha- 
nisms which lead to explosive boiling in the free contacting mode. 
The model considers that spontaneous nucleation cannot occur until 
the thermal boundary layer is sufficiently thick to support a critical 
size vapor cavity, and that significant bubble growth requires an 
established pressure gradient in the cold liquid. This results in a 
prediction that, for an interface temperature above the spontaneous 
nucleation limit, large cold liquid droplets will remain in film boiling 
due to coalescence of vapor nuclei, whereas smaller droplets will be 
captured by the hot liquid surface and rapidly vaporize, which 
agrees with the experimental observations. The model also predicts 
that explosions are eliminated by an elevated system pressure or a 
supercritical contact interface temperature, and this is also in agree- 
ment with experimental data. 


47232 Thin disk on a convectively cooled plate : application to 
heat flux measurement errors. Wesley, D.A. (Thermal Test and 
Analysis Division, Sandia Laboratories, Albuquerque, N. M. 87115). 
J. Heat Transfer; 101: No. 2, 346-352(May 1979). 

An analysis is made of the steady-state thermal processes 
associated with a thin disk affixed to a convectively cooled solid 
plate. The disk represents a thermopile heat flux gauge. In the first 
part of the paper, the heat conduction problem of the plate is solved 
for the simplified condition where the heat flow through the disk is 
axially one-dimensional. It was found that the local divergence of 
the heat flux field within the plate owing to the presence of the disk 
may result in a gauge reading that underestimates the heat transfer 
rate. Also, a sizeable local plate temperature augmentation can 
occur. Furthermore, the analysis yields dimensional estimates of the 
region where the temperature and heat flux fields within the plate 
are significantly altered by the presence of the disk. An adjunct to 
the foregoing analysis develops a one -dimensional conduction factor 
which is useful in determining when the heat flow through the disk 
can be considered to be axially one-dimensional. 


47233 Heat transfer from aluminum to He II: application to 
superconductive magnetic energy storage. Van Sciver, S.W.; Boom, 
R.W. (Applied Superconductivity Laboratories, University of Wis- 
consin, Madison, Wisc. 53706). J. Heat Transfer; 101: No. 2, 371- 
375(May 1979). 

Heat transfer problems associated with large scale Supercon- 
ductive Magnetic Energy Storage (SMES) are unique due to the 
proposed size of a unit. The Wisconsin design consists of a cryogeni- 
cally stable magnet cooled with He II at 1.8 K. The special proper- 
ties of He II (T<2.17 K) provide an excellent heat transfer medium 
for magnet stability. Design values are determined from an experi- 
mental study of heat transfer from aluminum to He II. Under near 
saturated conditions we observe a maximum surface heat flux of 1.7 
W/cm? at 1.91 K and a recovery at 0.7 W/cm® The advantages of 
operating the magnet under subcooled conditions are exemplified by 
improved heat transfer. The maximum at 1.89 K and 1.3 atm 
pressure is 2.3 W/cm? with recovery enhanced to 1.9 W/cm? A 
conservative maximum heat flux of 0.5 W/cm? with an associated 
temperature difference of 0.5 K has been chosen for design. Ele- 
ments of the experimental study as well as the design will be 
discussed. 


47234 Course lecture (CE-3143): practical heat convection (3 Apr 
1979) (Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2624). 

83 drawings. 
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Presentation of free convection for many different thermal 
situations is presented. Some coverage of forced convections is 
included. Emphasis is on obtaining an understanding of Prandtl No., 
Reynold No., in flow over a flat plate and in a tube. No coverage of 
turbulent forced convection, is included. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 46953, 46954, 47008 


47235 (UCRL—52752) Electric gun: a new tool for ultrahigh- 
pressure research. Weingart, R.C.; Chau, H.H.; Goosman, D.R.; 
Hofer, W.W.; Honodel, C.A.; Lee, R.S.; Steinberg, D.J.; Stroud, 
J.R. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 23 Apr 1979. Contract W-7405-ENG-48. 21p. Dep. NTIS, PC 
A02/MF AOl. 

We have developed a new tool for ultrahigh-pressure re- 
search at LLL. This system, which we call the electric gun, has 
already achieved thin flyer plate velocities in excess of 20 km/s and 
pressures of the order of 2 TPa in tantalum. We believe that the 
electric gun is competitive with laser- and nuclear-driven methods of 
producing shocks in the 1-to-5 TPa range because of its precision 
and ease and economy of operation. Its development is recommend- 
ed for shock initiation studies, dry runs for Site 300 hydroshots, and 
as a shock wave generator for surface studies. 


VACUUM ENGINEERING 


47236 American Vacuum Society: A multidisciplinary organiza- 
tion. Beavis, L.C. (Sandia Laboratories, Albuquerque, New Mexico 
87115). J. Vac. Sci. Technol.; 16: No. 3, 833-837(May 1979). 

This presentation is based upon that which was to be given by 
the Society President at the 25th National Symposium of the Ameri- 
can Vacuum Society, 29 November 1978, in San Francisco, Califor- 
nia. The talk to the Society by its President was an innovation of the 
1979 Program Committee. The intention is that such a presentation 
be given each year at the awards acceptance plenary session along 
with those of the Welch and, when appropriate, Gaede—Langmuir 
awards. To be discussed are the recent highlights of Society activity, 
the direction the Society is taking, and an example of the multidisci- 
plinary activities of Society members. 


47237 Cold formed wire connector. Edwards, D. Jr. (Brookha- 
ven National Laboratory, Upton, New York 11973). J. Vac. Sci. 
Technol.; 16: No. 3, 970-971(May 1979). 

A method is described for cold forming of tungsten wire 
connectors by direct pressing of the tungsten wire into softer materi- 
als such as copper or aluminum. (AIP) 


ELECTRONIC CIRCUITS AND DEVICES 


REFER ALSO TO CITATION(S) 46082, 47158, 47171, 47289, 
47328, 48035 


47238 (LBL—7586) Charge-coupled device high-frequency driv- 
ers and testing instruments. Leskovar, B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jan 1978. Contract W-7405-ENG- 
48. 33p. (CONF-780141—1). Dep. NTIS, PC A03/MF AO1. 

From Workshop on transient diagnostics using charge-coup- 
led devices; Livermore, CA, USA (24 Jan 1978). 

A versatile four-phase CCD testing instrument capable of 
operating at clock frequencies of from 100 MHz to 250 MHz is 
described. The testing instrument has been designed to satisfy neces- 
sary requirements for testing CCD’s intended for use in analog signal 
recorders for sampling and time expansion of transient signals. The 
testing instrument has the capability of switching the high clock 
driver frequency to a lower CCD readout frequency and supplying 
the required signals at appropriate levels for the input gate, the input 
diffusion clock, the input diffusion dc bias, and the reset gate. The 
low CCD readout frequency varies from 500 kHz to 10 MHz. 


47239 (SAND—79-0669C) Determination of line voltage in self- 
magnetically insulated flows. Mendel, C.W. Jr.; Vandevender, J.P.; 
Kuswa, G.W. (Sandia Labs., Albuquerque, NM (USA)). 1979. Con- 
tract EY-76-C-04-0789. 4p. (CONF-790622—11). Dep. NTIS, PC 
A02/MF AOl1. 

4 From Pulsed power conference; Lubbock, TX, USA (12 Jun 
1979). 


Resistive and capacitive voltage monitors for self-magnetical- 
ly insulated lines have been found to be unsatisfactory. However, it 
is known that the boundary current I/sub B/ and total current I/sub 
T/ are related to line voltage V' * and the total and boundary 
current can be used to infer the voltage. It is shown that relation- 
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ships between V, I/sub T/ and I/sub B/ are fairly insensitive to the 
canonical momentum distribution of flowing electrons. arg these 
relations it is concluded that the voltage can be calculated from I/ 
sub T/ and I/sub B/ with moderate accuracy with no knowledge 
about the particular flow involved, and quite accurately if only two 
experimentally determined parameters are known. The inferred volt- 
age waveforms will be compared to experimental voltage data. 


47240 (UCRL—82822) Moving a D.A. system from development 
to production. Magnuson, W.G. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 13 Jun 1979. Contract W-7405- 
ENG-48. 5p. (CONF-790626—3). Dep. NTIS, PC A02/MF AOl. 

From 16. design automation conference; San Diego, CA, 
USA (25 Jun 1979). 

Some of the difficulties encountered in moving a printed 
circuit board layout design automation system from a research and 
development stage to a production usage are described. (TFD) 


47241 Long self-magnetically insulated power transport experi- 
ments. VanDevender, J.P. (Sandia Laboratories, hag New 
Mexico 87185). J. Appl. Phys.; 50: No. 6, 3928-3934(Jun 1979). 

Energy and power transport in a self-magnetically insulated 
triplate transmission line are examined. The experiments are done on 
the MITE accelerator (2 MV, 0.4 MA, 40 ns), which is one module 
of the electron beam fusion accelerator, EBFA I. The transport 
efficiency is very sensitive to the injection geometry. An abrupt 
transition at the beginning of the line causes ~40% power losses 
through an apparent instability. The growth length of the instability 
is ~53 cm in a line with a vacuum wave impedance Zo=7.6 1. A 
second loss mechanism is associated with an azimuthal asymmetry in 
the self-magnetic field near the injection region. Both loss mecha- 
nisms were avoided by properly shaping the input to the transmis- 
sion line and 90% energy transport and ~ 100% power transport 
were achieved. 


47242 Comment on "A note on the assumption of quasiequili- 
brium in semiconductor junction devices”. Guckel, H.; Thomas, D.C.; 
Demirkol, A. (University of Wisconsin, Department of Electrical 
Engineering, Integrated Circuit Laboratory, Madison, Wisconsin 
53706). J. Appl. Phys.; 50: No. 6, 4477-4478(Jun 1979). 

The quasiequilibrium assumption for p-n junctions is used to 
simplify the analysis of junction devices. It is useful to know if this 
assumption can be used for arbitrary forward injection levels. A 
recent proof which insists that the assumption is restricted to low 
injection levels is shown to be in error. An alternative approach via 
quasi-Fermi levels yields the conclusion that the assumption can be 
verified only after the bulk behavior has been established. 


47243 Comment on "A note on the assumption of quasiequili- 
brium in semiconductor junction devices”. Berz, F. (Phillips Research 
Laboratories, Redhill, Surrey, RH! SHA, England). J. Appl. Phys.; 
50: No. 6, 4479-4481(Jun 1979). 

It is shown that the quasiequilibrium approach leads to con- 
sistent results when one takes into account the difference between 
the applied potential psi/sub a/ across the junction and the split Aphi 
of the quasi-Fermi levels at the junction (psi/sub a/=Aphi only at 
low injection). 


47244 High voltage power supply module (Apr 1978) (Engineer- 
ing Methods). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2622). 

19 drawings. 

Drawings giving the schematics for a high voltage power 
supply (-neg 420 to 2600) for a portable gamma spectrometer high- 
purity detector are presented. 


47245 Negative fiducial pulse generator (Aug 1976) (Engineering 
Methods). (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). (CAPE—2620). 

7 drawings. 

The negative fiducial pulse generator is used to provide a 
very fast rising tail pulse which is used as a reference point on 
oscilloscope traces. The generator has six outputs, a rise time of 1 1/ 
2 nanoseconds and a pulse width of 25 nanoseconds. 


47246 LSI-11 drawer chassis (1 Jun 1977) (Engineering Meth- 
ods). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2610). 

50 drawings. 


47247 8 K EPROM module (2 Oct 1978) (Engineering Materi- 
als). (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). (CAPE—2619). 

31 drawings. 

The 8K (K = 1024) EPROM module is a read-only memory 
module which allows the use of user-supplied electrically program- 
mable read-only memory (EPROM) chips. Depending upon chip 
types, the module capacity is either 4096 16-bit words or 8192 16-bit 
words. The module also has the capability to program Intel's 2716 or 
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2758 EPROM chips on board. The user can select the 4K or 8K 
address bank in which the module resides by setting switches on the 
module. Note the EPROM types cannot be mixed on the module. 
The user can install chips in increments of two chips. Then using 
2048 x 8-bit chips, memory expansion is in 2048-word increments. 
When using 1024 x 8-bit chips, memory expansion is in 1024-word 
increments. Unused portions within the 8K EPROM module can be 
used by other memory devices. Switches on the 8K EPROM 
module can be opened by the user to prevent an incorrect BRPLY L 
signal from being generated when unpopulated locations are ad- 
dressed on the module. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 46917 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 45834, 45880, 45887, 46345, 
46346, 46358 


47248 (HCP/T2472—33) Fluidized-bed combustion: industrial 
application demonstration projects. Quarterly technical progress 
report, October 1—December 31, 1978. (Battelle Columbus Labs., 
OH (USA)). 1978. Contract EX-76-C-01-2472. 16p. Dep. NTIS, PC 
A02/MF AOl. 

A subscale experimental unit has been designed and con- 
structed and used to develop design information for a 40,000 lb/hr 
large pilot plant industrial steam generator using an advanced flui- 
dized-bed combustion process. Nominal design for the subscale unit 
is a firing rate of 400 lb coal per hour and a bed cross section of 
approximately 2 square feet. Experimental studies in the Subscale 
Experimental Unit System showed that the location/method of 
feeding limestone to the combustor had an important effect on 
calcium utilization. Dense bed material, dense bed depth, premixing 
of coal and limestone, and coal type had little or no effect on 
calcium utilization. Possible carbon combustion and release of SO: in 
the External Heat Exchanger and ash elutriation from the External 
Heat External Heat Exchanger were investigated in small-scale tests. 
Work continued on the 30 percent design of the large pilot plant, 
with completion expected in January, 1979. 


UNDERGROUND ENGINEERING 


REFER ALSO TO CITATION(S) 45865, 45866, 47552 


MARINE ENGINEERING 


REFER ALSO TO CITATION(S) 46152, 46155, 46156, 46159 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 47387 


POWER CYCLES 
REFER ALSO TO CITATION(S) 46784 


BRAYTON 
REFER ALSO TO CITATION(S) 46028 


STIRLING 
REFER ALSO TO CITATION(S) 46926 


OTHER 


47249 (SAND—78-2303C) Hydride engines. Heckes, A.A.; Hin- 
kebein, T.E.; Northrup, C.J.M. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 15p. (CONF-790803—19). 
Dep. NTIS, PC A02/MF AOl. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Hydride engines are cyclically operated by first releasing 
hydrogen from metal hydrides at elevated temperatures. They per- 
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form work by moving an impermeable membrane. The hydrogen is 
subsequently reabsorbed at a lower temperature to return the system 
to the original state. Five engines which operate on this principle are 
described, two of which have been made operational. Efficiencies 
are discussed and comparisons made between Carnot, Rankine and 
Hydride engines which show that this engine is strongly competi- 
tive. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


47250 (CONF-781113—30) Status of the Holifield Heavy Ion 
Research Facility. Martin, J.A. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/ 
MF AOl1. 

From 5. conference on application of small accelerators; 
Denton, TX, USA (6 Nov 1978). 

The Holifield Heavy Ion Research Facility presently operates 
the Oak Ridge Isochronous Cyclotron (ORIC). This accelerator 
provides heavy ions up to argon with energies useful for nuclear 
physics. The Phase I expansion of this facility, now a year away 
from completion, includes a 25-MV vertical folded tandem accelera- 
tor, beam transport and injection systems to use the ORIC as an 
energy booster, and additional experiment areas for the beams direct- 
ly from the tandem. The tandem—cyclotron combination will pro- 
vide heavy ions with energies up to 25 MeV/A for A < 35 and 
above 6 MeV/A up to A = 160, with intensities = 10" particles/ 
sec. Building construction for the project is essentially complete. 
The accelerator manufacturer, National Electrostatics Corporation, 
has completed installation and testing of the 10-m-diam by 30-m-high 
accelerator pressure vessel and has begun installation of the accelera- 
tor systems. The accelerator has previously been assembled at the 
NEC plant and the digital control system operated without voltage 
on the column. Voltage tests are expected to begin in Oak Ridge in 
January 1979 with beam tests to begin in March. Completion of the 
project, including acceptance tests of the tandem and the beam 
injection system for ORIC is presently scheduled for November 15, 
1979. Construction of Phase II for the facility wich will include a 
much larger booster cyclotron and additional research areas is 
expected to begin in 1982. 


47251 (CONF-790327—7) Recent advances in design for low- 
and medium-energy heavy ion accelerators. Martin, J.A. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 8p. 
Dep. NTIS, PC A02/MF A0O1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

Recent developments in the technology of electrostatic accel- 
erators, linear accelerators, and cyclotrons for the acceleration of 
heavy ions are reviewed. (GHT) 


47252 (FERMILAB—79/5) Fermi National Accelerator Labo- 
ratory, monthly report. (Fermi National Accelerator Lab., Batavia, 
IL (USA)). May 1979. Contract EY-76-C-02-3000. 25p. PC A02/MF 
AOl. 


Most of this issue is taken up by an article concerning the 
magnetic moments of hyperons and quarks. Brief summaries are 
given of the 1979 annual users meeting, accelerator operations 
during April 1979, and proposals recently received. The article on 
magnetic moments is abstracted and indexed separately. (RWR) 


47253 (FERMILAB—79/6) Fermilab report. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Jun 1979. Contract EY-76-C- 
02-3000. 24p. Dep. NTIS, PC A02/MF AO1. 

This month's edition is completely devoted to operational 
aspects of the accelerator. The contents are as follows: New Fermi- 
lab organization chart; Operation of the Fermilab accelerator; Notes 
and announcements; Summary of operations--May 1979; Monthly 
operations history; Beam utilization by experimental activity--May 
1979; Facility utilization summary--May 1979; Manuscripts and notes 
prepared; and Dates to remember. (RWR) 


47254 (LA—7445-C, pp 84-88) Pelletron installation at Brook- 
haven. Lindgren, B. (Brookhaven National Lab., Upton, NY). Sep 
1978. 

From SNEAP conference; Los Alamos, NM, USA (26 Sep 
1977). 


Installation of Pelletron charging chains in the MP tandem 
Van de Graaff accelerator at Brookhaven is described. Comments 
are made on initial performance. (GHT) 


47255 (LA-UR—79-707) High-intensity deuteron linear accel- 
erator (FMIT). Jameson, R.A. (Los Alamos Scientific Lab., NM 
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(USA)). 1979. Contract W-7405-ENG-36. 6p. (CONF-790327—20). 
Dep. NTIS, PC A02/MF AOl1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

For fusion reactors to become operational, one of the many 
problems to be solved is to find materials able to withstand the 
intense bombardment of 14-MeV neutrons released by the fusion 
process. The development of alloys less likely to become damaged 
by this neutron bombardment will require years of work, making it 
desirable to begin studies in parallel with other aspects of fusion 

wer generators. The Fusion Materials Irradiation Test (FMIT) 
Facility. to be built at the Hanford Engineering Development Labo- 
ratory (HEDL), Richland, Washington, will provide a high neutron 
flux and a neutron energy spectrum representative of fusion reactor 
conditions in volumes adequate to screen and qualify samples of 
candidate fusion reactor materials. FMIT’s design goal is to provide 
an irradiation test volume of 10 cm® at a neutron flux of 10'* n/cm?- 
s, and 500 cm® at a flux of 10'* n/cm?-s. This will not allow testing 
of actual components, but samples in the most intense flux region can 
be subjected to accelerated life testing, accumulating in one year the 
total number of neutrons seen by a fusion reactor in 10 to 20 years of 
operation. 


47256 (LA-UR—79-1622) Fabrication and excitation of the disk 
and washer linac structure. Swenson, D.A. (Los Alamos Scientific 
Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 14p. (CONF- 
790143—3). Dep. NTIS, PC A02/MF AO1. 

From Conference on future possibilities fcr electron accelera- 
tors; Charlottesville, VA, USA (8 Jan 1979). 

A scaled version of a typical disk loaded structure is com- 
pared with a proposed version of the disk and washer strucutre for 
the CW race track microtron application. (GHT) 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 47658, 47660 


47257 (CONF-7706150—P1, pp 287-295) Prospects for stochas- 
tic cooling and anti pp colliding beams. Rhoades, T. (Univ. of Wiscon- 
sin, Madison). 1977. 

From Summer study; Aspen, CO, USA (Jun 1977). 


Stochastic cooling permits the accumulation of 10° antipro- 
tons per second. Antiproton—proton colliding beam luminosities of 
10** to 10°* cm~?sec™* appear achievable with 1 TeV in each beam. 
(auth) 


47258 (LA—7782-MS) Study of preaccelerator-prebunching 
technique for PHERMEX. Morales, R.; Venable, D. (Los Alamos 
Scientific Lab., NM (USA)). May 1979. Contract W-7405-ENG-36. 
46p. Dep. NTIS, PC A03/MF AOl1. 

A feasible, 1-m-long, 50-MHz, preaccelerator bunching cavity 
excited to an attainable field of 10 MV/m is shown to be suitable for 
injecting sequences of high-current, 5-ns, electron bunches into 
PHERMEXxX in a way that increases the PHERMEX output flux by 
factors of 2 to 5. This result can be attributed to an increase in 
energy of the ejected electrons, an increase in the amount of charge 
that PHERMEX can accept, more efficient use of the electromag- 
netic energy stored in the PHERMEX< accelerating structures, and a 
substantial increase in the electron optical efficiency in delivering the 
accepted injected electron beam to the target with the most favora- 
ble momentum distribution there. 


47259 (LA-UR—79-698) Recent improvements in beam diagnos- 
tic instrumentation. Sander, O.R.; Jameson, R.A.; Patton, R.D. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 4p. (CONF-790327—12). Dep. NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

In high-current machines, such as LAMPF and the envi- 
sioned Hanford Engineering Development Laboratory (HEDL) 
Fusion Materials Irradiation Test (FMIT) Facility linac, hands-on 
maintenance is desired Beam spill must be kept extremely low; 
therefore, attention must be given to beam fringes (tails). Beam 
matching to the structure becomes increasingly important. Equip- 
ment capable of accurately measuring transverse beam profiles over 
a range spanning more than four orders of magnitude and longitudi- 
nal phase profiles over ranges spanning more than three orders of 
magnitude is described. Errors in 100-MeV transverse emittance 
measurements are explored and experimental emittance measure- 
ments made with three different methods are compared. Advantages 
of one nondestructive method are developed. 


47260 (LA-UR—79-700) Design of the accelerating structures 
for FMIT. Liska, D.; Schamaun, R.; Potter, C.; Fuller, C.; Clark, D.; 
Greenwood, D.; Frank, J. (Los Alamos Scientific Lab., NM (USA)). 


ERA VOL. 4, NO. 18 


1979. Contract W-7405-ENG-36. 4p. (CONF-790327—11). Dep. 
NTIS, PC A02/MF AOl1. 

From IEEE icle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

Design considerations and concepts are presented for the 
accelerating structures for the Fusion Materials Irradiation Test 
(FMIT) Facility. These structures consist of three major units: 0.1- 
to 2-MeV radio-frequency quadrupole based on the Russian concept, 
a 2- to 35-MeV drift-tube linac made 4 of two separate tanks 
designed to generate either 20- or 35-MeV beams, and an energy 
dispersion cavity capable of spreading the energy of the beam 
slightly to ease thermal loading in the target. Because of probable 
beam activation, the drift-tube linac is designed so that alignment 
and maintenance do not require manned entry into the tanks. This 
conservatism also led to the choice of a conventional vacuum system 
and has influenced the choice of many of the rf interface compo- 
nents. The high-powered FMIT machine is very heavily beam 
loaded and delivers a 100-mA continuous duty deuteron beam to a 
flowing liquid lithium target. The power on target is 3.5 MW 
deposited in a 1 x 3 cm spot. Because of the critical importance of 
the low —- section of this accelerator on beam spill in the 
machine, a 5-MeV prototype will be constructed and tested at the 
Los Alamos Scientific Laboratory (LASL). 


47261 (LA-UR—79-746) High-Energy Beam Transport in the 
Hanford FMIT Linear Accelerator. Melson, K.E.; Potter, R.C.; 
Liska, D.J.; Giles, P.M.; Wilson, M.T.; Cole, T.R.; Caidwell, C.J. Jr. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 3p. (CONF-790327—51). Dep. NTIS, PC A02/MF AOl1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979), 

The High-Energy Beam Transport (HEBT) for the Hanford 
Fusion Materials ieoadintion Test (FMIT) Facility’s Linear Accel- 
erator must transport a large emittance, high-current, high-power 
continuous duty deuteron beam with a large energy spread. Both 
periodic and nonperiodic systems have been designed to transport 
and shape the beam as required by the liquid lithium target. An 
energy spreader system distributes the Bragg Peak within the lith- 
ium. A beam spreader and a beam stop have been provided for tune- 
up pu . Characterizing the beam will require extensions of 
beam diagnostics ape eg and non-interceptive sensors. Provisions 
are being made in the facility for suspending the transport system 
from overhead supports. 


47262 (LA-UR—79-1752) Transfer map approach to the beam- 
beam interaction. Dragt, A.J. (Los Alamos Scientific Lab., NM 
(USA); Maryland Univ., College Park (USA)). Jun 1979. Contract 
W-7405-ENG-36. 3lp. (CONF-790318—4). Dep. NTIS, PC A03/ 
MF AOl1. 

From Symposium on nonlinear dynamics and the beam-beam 
interaction; Upton, NY, USA (19 Mar 1979). 

A study is made of a model for the beam-beam interaction in 
ISABELLE — numerical methods and the recently developed 
method of Transfer Maps. It is found that analytical transfer map 
calculations account qualitatively for all the features of the model 
observed numerically, and show promise of giving quantitative 
agreement as well. They may also provide a kind of magnifying glass 
for examining numerical results in fine detail to ascertain the pres- 
ence of small scale stochastic motion that might lead to eventual 
particle loss. Preliminary evidence is presented to the effect that 
within the model employed, the beam-beam interaction at its con- 
templated strengths should not lead to particle loss in ISABELLE. 


47263 (SAND—78-2138C) IFA proof of principle experiments. 
Olson, C.L. (Sandia Labs., Albuquerque, NM (USA)). 1979. Con- 
tract EY-76-C-04-0789. 6p. (CONF-790327—76). Dep. NTIS, PC 
A02/MF AOl1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

IFA proof of principle experiments is discussed. Controlled 
beam front motion experiments are reported, which demonstrate that 
accurate IFA programming of the motion of the potential well at the 
head of an IREB has been achieved. The status of IFA ion experi- 
ments is also discussed. 


47264 (SLAC-TN—79-4) Estimating the horizontal width of the 
spectral angular distribution of synchrotron light. Reagan, D. (Stan- 
ford Linear Accelerator Center, CA (USA)). May 1979. Contract 
EY-76-C-03-0515. 16p. Dep. NTIS, PC A02/MF AOI. 

To predict the resolving power of an electron beam momen- 
tum spectrum monitor which uses synchrotron light, it was desired 
to estimate the horizontal width of the angular distribution of the 
light produced when a hypothetical thin magnet deflects a relativis- 
tic horizontally moving electron through a small horizontal angle. A 
knowledge of the horizontal spread may also be of interest to 
designers of synchrotron light and x-ray ports for storage rings. This 
interest represents a departure from the situation in 1949 when 
Schwinger remarked that with the machines then in existence the 
horizontal angle was for practical purposes unobservable. 
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47265 Experimental review of beam polarization in high energy 
e*e” storage rings. Schwitters, R.F. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). AIP (Am. 
Inst. sy Conf. Proc.; 51: No. 1, 91-109(1 May 1979). (CONF- 
781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

A review is given of what information is provided by beam 
polarization in high energy e* e~ interactions, how polarized beams 
are produced, the experimental evidence for radiative beam polariza- 
tion, and the results which have been obtained to date using polar- 
ized beams. 


47266 Polarized lepton-hadron scattering. Hughes, V.W. (Gibbs 
Laboratory, Physics Department, Yale University, New Haven, 
Connecticut 06520). AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 171- 
201(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

Within the past 10 years high energy polarized lepton-hadron 
scattering experiments have contributed important tests of invariance 
principles and a new type of information about the internal spin 
structure of the nucleon. Time reversal invariance in the electromag- 
netic interaction has been established at a significant level, and very 
recently the important discovery of parity nonconservation has been 
made. The new information on the proton spin structure agrees with 
the general predictions of the quark-parton model of the nucleon and 
with a basic current algebra sum rule. These experiments have been 
made possible by the recent development of polarized electron 
sources for the SLAC linear accelerator and by some improvements 
in polarized proton targets. 


47267 Parity violation in inelastic scattering of polarized elec- 
trons. Prescott, C.Y. (Stanford Linear Accelerator Center, Stanford, 
Calfornia 94305). AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 202- 
216(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

Parity non-conservation has been observed in the inelastic 
scattering of longitudinally polarized electrons from an unpolarized 
deuterium target at 19.4 and 22.2 GeV. We find an asymmetry A= 
(a/sub R/-o/sub L/)/(a7/sub R/+o/sub L/) =-9.5 +- 1.6) x 1075 
Q2, Q? in (GeV/c)’, for values of Q near 1.4. The statistical and 
asystematic errors are each about 9 percent of the measured asym- 
metry. This result is consistent with predictions from the standard 
Weinberg-Salam SU(2) x U(1) model. Using the simple quark-parton 
model of the nucleon, we obtain Sin?@/sub W/=0.20 +- 0.03. 


47268 Polarized electron—polarized proton scattering experi- 
ments at SLAC. Schueler, K.P. (Yale University, New Haven, Con- 
necticut 06520). AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 217- 
223(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

We have measured the asymmetry in the deep inelastic scat- 
tering of longitudinally polarized electrons by longitudinally polar- 
ized protons in the kinematic range 2< or =w< or =10, 1< or 
=Q’?< or =4 (GeV/c)*, and 2< or =W< or =4 GeV./sup 1,2/ A 
comparison of our results with the Bjorken sum rule and with 
models of the internal spin structure of the proton is given elsewhere 
in these proceedings.* We have also measured the asymmetry in the 
region of the first three resonances at Q?=0.5 and 1.5 (GeV/c)? 
The relative corrections to our experimental asymmetries will be 
discussed. Our continuing experimental program aims at better statis- 
tics over a larger kinematic range and will also include polarization 
data of the neutron. 


47269 Search for parity violation in polarized proton scattering at 
6 GeV/C. Nagle, D.E.; Bowman, J.D.; Hoffman, C.M.; Mischke, 
R.E.; Potter, J.M.; Lockyer, N.; Romanowski, T.A.; Moffert, D.R.; 
Nelson, B.; Sawyer, W.H.; Swallow, E.C.; Talaga, R.L.; Alde, D.M. 
(Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87106). AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 231-235(1 May 
1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

We have been searching for a small deviation from the parity 
symmetry in proton-nucleon scattering. For 6 GeV polarized pro- 
tons on H2O we find for the longitudinal asymmetry a preliminary 
value of Ay=Ao/P20= (3.1 +- 3.8) x 10~® (without systematic 
errors) using our ion chamber detectors, and Ay=1.9 +- 2.6) x 107§ 
(without systematics) using our scintillator detectors. 


47270 Estimates of W production with polarized protons. Paige, 
F.E.; Trueman, T.L.; Tudron, T.N. (Brookhaven National Labora- 
tory, Upton, New York 11973). AJP (Am. Inst. Phys.) Conf. Proc.; 51: 
No. 1, 235-240(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 
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We discuss the measurement of parity violating asymmetries 
in polarized proton-proton scattering at high energy as a method of 
extracting the hadronic decays of the intermediate vector boson 
from the high-transverse-momentum hadronic background. In par- 
ticular we present predictions of these asymmetries for jet produc- 
tion through the charged and neutral vector bosons. The asymme- 
tries are very large and the method looks promising. 


47271 Acceleration of polarized ions in synchrotrons. Teng, L.C. 
(Fermi National Accelerator Laboratory, Batavia, Illinois 60510). 
AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 248-268(1 May 1979). 
(CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

This is a review of the problems involved in accelerating 
polarized ions (protons or deuterons) to high energies in synchro- 
trons and the resolutions of these problems. Nothing new has devel- 
oped since the last workshop in Ann Arbor a year ago. This paper 
serves only to collect the available information in one convenient 
location. 


47272 Polarized ion source development at Argonne National 
Laboratory. Parker, E.F. (Argonne National Laboratory, Argonne, 
Illinois 60439). AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 290-291(1 
May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The production of pulsed, polarized negative ions is contem- 
plated based on the reaction D°up-arrow (H°up-arrow)+H™ (D™ ) 
—D° up-arrow (H™ up-arrow)+H°(D°). H®(D°). (AIP) 


47273 Possibility of polarized beams at the AGS. Courant, E.D.; 
Ruth, R.D. (Brookhaven National Laboratory, Associated Universi- 
ties, Inc., Upton, New York 11973). AIP (Am. Inst. Phys.) Conf. 
Proc.; 51: No. 1, 307-317(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The production of a 10—100 pamp polarized H™ beam is 
discussed.(AIP) 


47274 Hyperon beams as a source of polarized protons. Under- 
wood, D.G. (Argonne National Laboratory, Argonne, Illinois 
60439). AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 318-324(1 May 
1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

A high energy polarized proton beam which would utilize 
lambda decays as a source of polarized protons has been proposed. 
We discuss the operation of such a beam and related physics experi- 
ments. 


47275 Transient behavior of a high-current relativistic electron 
beam in a microwave linear accelerator. Masunov, E.S.; Rashchikov, 
V.I. (Moscow Engineering Physics Institute). Sov. Phys. - Tech. Phys. 
(Engl. Transi.); 23: No. 12, 1448-1452(Dec 1978). 

A numerical method is described for studying the two-dimen- 
sional self-consistent dynamics of a short, high-current relativistic 
electron beam in the waveguide section of a linear accelerator. A 
model based on finite-size particles is used for a detailed analysis of 
the effect of the space-charge field and the radiation field on bunch- 
ing and acceleration in the waveguide. The effect of the transverse 
motion on longitudinal bunching is discussed. The effect of radiation 
field in the upper passbands of a circular iris-loaded waveguide on 
the beam is investigated. The maximum beam current is determined. 


AUXILIARIES AND COMPONENTS 


47276 (BNL—50960) Low-cost RF system for a 2-megahertz 
heavy ion linear accelerator. Sanders, R.T. (Brookhaven National 
Lab., Upton, NY (USA)). 10 Jan 1979. Contract EY-76-C-02-0016. 
15p. Dep. NTIS, PC A02/MF AO1. 

A low-cost radio-frequency power source for a low beta 
linear accelerator (Linac) is described. Details of the conversion of a 
30-kW, 4- to 30-MHz communications transmitter to a 2-MHz paral- 
lel line resonator driver are included. Typical calculations required 
for the modifications and anticipated line dissipation are given. The 
results of actual high-level operation are discussed, and power 
= requirements when driving a Wideroe linac are determined. 7 
igures. 


47277 Report of the workshop on polarized target materials. 
Court, G.R.; Crabb, D.G.; Fernow, R.C.; Fitzgerald, D.H.; Gray, 
S.W.; Hill, D.A.; Jarmer, J.J.; Krisch, A.D.; Krumpolc, M.; Niini- 
koski, T.O. (Argonne National Laboratory, Argonne, Illinois 60439). 
AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 15-40(1 May 1979). 
(CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 
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A survey of the advantage and disadvantages of various 
possible target materials is persented. Among the topics covered are 
radiation damage, EPR measurements, and dynamic 
polarization.(AIP) 


ION SOURCES 
REFER ALSO TO CITATION(S) 47272 


47278 (AD-A—061816) ‘develop and perform experiments for 
high intensity c! le beams’. Final Burton, R.L. 
(JAYCOR, Del Mar, CA (USA)). 30 Jun 1978. Contract N00014-77- 
C-0667. 19p. NTIS PC A02/MF AOl1. 

The work performed and completed under this contract com- 
prised an evaluation of ion transport methods and a preliminary ion 
transport experiment, including: Operation of NRL GAMBLE I 
facility in positive polarity for ion beam generation; Design and 
development of ion diodes appropriate to the GAMBLE I accelera- 
tor; Application of appropriate diagnostics for determining ion yield 
of diodes and realization of a ballistic ion focus at the target plane; 
Design and development of an ion transport feasibility experiment 
for GAMBLE I; and Perform preliminary evaluation of ion trans- 
port mechanisms and efficiency. 


47279 (LBL—9019) Heavy ion fusion program. Half-year report, 
October 1978—March 1979. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 1979. Contract W-7405-ENG-48. 75p. 
Dep. NTIS, PC A04/MF AO1. 

Research activities in heavy ion fusion from October 1978 to 
March 1979 are reported. Primary areas covered include: induction 
linac systems; R.F. linac/storage ring systems; theory; and heavy ion 
fusion notes. (GHT) 


47280 Positive-ion recovery scheme based on magnetic blocking 
of electrons. Stirling, W.L.; Kim, J.; Haselton, H.H.; Barber, G.C.; 
Davis, R.C.; Dagenhart, W.K.; Gardner, W.L.; Ponte, N.S.; Tsai, 
C.C.; Whealton, J.H.; Wright, R.E. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). Appl. Phys. Lett.; 35: No. 2, 104- 
106(15 Jul 1979). 

A method is described for making positive-ion-based neutral- 
beam injection viable at energies of < or =~ 100 keV per nucleon by 
recovering the energy of residual charged icles as electrical 
energy. The concept of transverse magnetic field blocking of elec- 
trons has been shown to be successful, and preliminary experimental 
results are presented. 


47281 Analysis of particle species evolution in neutral-beam in- 
jection lines. Kim, J.; Haselton, H.H. (Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37830). J. Appl. Phys.; 50: No. 6, 3802- 
3807(Jun 1979). 

Analytic solutions to the rate equations describing the species 
evolution of a multispecies positive ion beam of hydrogen due to 
charge exchange and molecular dissociation are derived as a func- 
tion of the background gas (Hz) line density in the neutralizing gas 
cell and in the drift tube. Using the solutions, calculations are 
presented for the relative abundance of each species as a function of 
the gas-cell thickness, the reionization loss in the drift tube, and the 
neutral-beam power as a function of the beam energy and the species 
composition of the original ion beam. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 46443, 47266, 47267, 47268, 
47269, 47279, 47328, 47824 


47282 (BNL—26199) Undulator for the 700 MeV VUV-Ring of 
the National Synchrotron Light Source. Krinsky, S. (Brookhaven 
National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
1lp. (CONF-790651—1). Dep. NTIS, PC A02/MF AO1. 

From National conference on synchrotron radiation instru- 
mentation; Gaithersburg, MD, USA (4 Jun 1979). 

The magnet parameters and the spectrum of the emitted 
radiation are considered for an undulator to be used in the VUV- 
Ring of the NSLS. 


47283 (BNL—26211) BNL three-stage tandem accelerator facili- 
ty. Jones, K.W. (Brookhaven National Lab., Upton, NY (USA)). 
1979. Contract EY-76-C-02-0016. 13p. (CONF-790438—2). Dep. 
NTIS, PC A02/MF AO1. 

From DOE/BES research meeting on high energy atomic 
physics; Manhattan, KS, USA (5 Apr 1979). 

The ultimate accelerator for use in atomic physics experi- 
ments is one which gives the experimenter free choice of the element 
to be accelerated, as well as the ability to specify the desired charge 
state and velocity. Such an accelerator does not as yet exist, but 
much progress has been made in the past ten years, and even more 
exciting developments seem imminent. Reviewed here are the pres- 
ent capabilities of the Brookhaven three-stage MP tandem facility 
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for producing beams for atomic physics research and the improve- 
ments that could be achieved with the addition of a booster accelera- 
tor are considered. 


47284 (CONF-781051—5) Modification of the Argonne tandem. 
Yntema, J.L. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 16p. Dep. NTIS, PC A02/MF AOI1. 

From Symposium of northeastern accelerator personnel; Oak 
Ridge, TN, USA (23 Oct 1978). 

For nuclear structure experiments with heavy ions it is neces- 
sary to have ion energies in excess of 5 MeV per nucleon. At the 
Argonne tandem FN accelerator this was accomplished by the 
addition of a superconducting linac. Modifications of the FN tandem 
to improve the performance of the pair is described. (GHT) 


47285 (CONF-790549—7) Event Handler II: a fast, programma- 
ble, CAMAC-coupled data acquisition interface. Hensley, D.C. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
5p. - NTIS, PC A02/MF AOl1. 
rom Conference on computerized data - acquisition systems 
in particle and nuclear physics; Santa Fe, NM, USA (14 May 1979). 
The architecture of the Event Handler II, a fast, programma- 
ble data uisition interface linked to and through CAMAC is 
described. The special features of this interface make it a powerful 
tool in implementing data acquisition systems for experiments in 
nuclear physics. 1 figure, 1 table. 


47286 (CONF-790549—8) Data acquisition and analysis system 
for the Holifield Heavy Ion Research Facility. Milner, W.T.; Bigger- 
staff, J.A.; Hensley, D.C.; Sayer, R.O. (Oak Ridge National Lab., 
TN (USA)). 1979. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC 
A02/MF AOl. 

From Conference on computerized data - acquisition systems 
in particle and nuclear physics; Santa Fe, NM, USA (14 May 1979). 

The Holifield Fes Ion Research Facility is a national 
resource which will serve a large number of nuclear and atomic 
physicists who expect to perform experiments which vary widely in 
type and complexity. Although much consideration must be given to 
the problem of rapid acquisition and processing of many-parameter 
data, an equal emphasis will be placed on operational simplicity and 
the standardization of hardware and software. Two active experi- 
mental counting areas and two or more setup areas are served by 
three remotely located Perkin—Elmer 8/32 computers which are 
interfaced to the user equipment by means of three CAMAC branch 
highways. Other equipment includes a large disk system, alphanu- 
meric/graphic terminals and printer—plotters located in each of the 
counting areas. The system operation as well as techniques for the 
rapid sorting of data into large (~ 10 million channels) histograms 
on disk are discussed. 


47287 (LA-UR—79-643) Choice of geometry for the Alvarez 
section of the FMIT deuteron linac. Boicourt, G.P.; Swenson, D.A. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 4p. (CONF-790327—27). Dep. NTIS, PC A02/MF AOI. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

The Hanford Fusion Materials Irradiation Test (FMIT) 35- 
MeV linac is intended to produce neutrons for materials studies. Its 
operation will be virtually continuous for at least 20 years. Such 
operation implies that the accelerator design must be conservative to 
avoid excessive downtime and that the accelerator be economical of 
power. The initial design of the linac drift-tube section was preceded 
by more than 800 SUPERFISH computer runs. SUPERFISH 
allows the selection of a geometry for the FMIT machine that has 
very nearly the maximum value of ZT? consistent with Kilpatrick's 
criterion. This maximum value ensures that power costs will be as 
low as possible while keeping the maximum surface fields at a level 
conservative enough to prevent sparking. The optimization proce- 
dure is examined to show how the best geometry is achieved. The 
drift-tube section will operate at 80 MHz with an average 1.4 MV/m 
gradient. As presently conceived, it will consist of two tanks, one 
248 cm in diameter and about 18.-m long and the other 240 cm in 
diameter and about 14.-m long. The number of drift-tubes will be 73 
if a stable phase of -30° is chosen. 


47288 (LA-UR—79-696) Progress report on testing of a 100-kV 
125-mA_ deuteron injector. Armstrong, D.D.; Meyer, E.A.; 
Schneider, J.D.; Ruthowski, H.L. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 4p. (CONF-790327—36). 
Dep. NTIS, PC A02/MF AOl1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

The Linear Accelerator to be used for the Fusion Materials 
Irradiation Test Facility (FMIT) will require an injection energy of 
100 keV at a de current level of 125 mA. Studies are being made on 
a pre-prototype version of this injector, including performance tests 
of both a single aperture reflex-arc ion source and a cusp-field 
source. A single stage, high-gradient extraction system is used prior 
to mass analysis in a 90° bending magnet. A two-stage beam steering 
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device to measure beam emittance under full beam power has been 
designed and constructed. To avoid production of neutrons, all 
prototype tests are run with H2* ions rather than D* ions. 


47289 (LA-UR—79-704) Computer modeling of the gyrocon. 
Tallerico, P.J.; Rankin, J.E. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 4p. (CONF-790327—38). 
Dep. NTIS, PC A02/MF AO1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

A gyrocon computer model is discussed in which the electron 
beam is followed from the gun output to the collector region. The 
initial beam may be selected either as a uniform circular beam or 
may be taken from the output of an electron gun simulated by the 
program of William Herrmannsfeldt. The fully relativistic equations 
of motion are then integrated numerically to follow the beam 
successively through a drift tunnel, a cylindrical rf beam deflection 
cavity, a combination drift space and magnetic bender region, and an 
output rf cavity. The parameters for each region are variable input 
data from a control file. The program calculates power losses in the 
cavity wall, power required by beam loading, power transferred 
from the beam to the output cavity fields, and electronic and overall 
efficiency. Space-charge effects are approximated if selected. 
Graphical displays of beam motions are produced. We discuss the 
Los Alamos Scientific Laboratory (LASL) prototype design as an 
example of code usage. The design shows a gyrocon of about two- 
thirds megawatt output at 450 MHz with up to 86% overall efficien- 
cy. 


47290 (LA-UR—79-711) Proposed rf system for the fusion mate- 
rials irradiation test facility. Fazio, M.V.; Johnson, H.P.; Hoffert, 
W.J.; Boyd, T.J. (Los Alamos Scientific Lab., NM (USA)). 1979. 
Contract W-7405-ENG-36. 4p. (CONF-790327—31). Dep. NTIS, 
PC A02/MF AOl1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

Preliminary rf system design for the accelerator portion of the 
Fusion Materials Irradiation Test (FMIT) Facility is in progress. The 
35-MeV, 100-mA, cw deuteron beam will require 6.3 MW rf power 
at 80 MHz. Initial testing indicates the EIMAC 8973 tetrode is the 
most suitable final amplifier tube for each of a series of 15 amplifier 
chains operating at 0.5-MW output. To satisfy the beam dynamics 
requirements for particle acceleration and to minimize beam spill, 
each amplifier output must be controlled to +-1° in phase and the 
field amplitude in the tanks must be held within a 1% tolerance. 
These tolerances put stringent demands on the rf phase and ampli- 
tude control system. 


47291 (LA-UR—79-713) FMIT accelerator vacuum system. Ma- 
chalek, M.D.; Meyer, E.A.; Price, L.S. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. 4p. (CONF-790327— 
33). Dep. NTIS, PC A02/MF AOl1. 

From IEEE particle accelerator conference; San Francisco, 
CA, USA (12 Mar 1979). 

The Fusion Materials Irradiation Test (FMIT) Facility accel- 
erator is being designed to continuously accelerate 100-mA deuter- 
ons to 25 MeV. High vacuum pumping of the accelerator structure 
and beam lines will be done by ion pumps and titanium sublimation 
pumps. The design of the roughing system includes a Roots blower/ 
mechanical pump package. For economy the size of the system has 
been designed to operate at 10~® torr, where beam particle scattering 
on residual gases is negligible. For minimum maintenance in this 
neutron factory, the FMIT vacuum system is designed from the 
point of view of simplicity and reliability. 


47292 (LA-UR—79-1440) Data display with the Q system. 
Oothoudt, M.A. (Los Alamos Scientific Lab., NM (USA)). 1979. 
Contract W-7405-ENG-36. Sp. (CONF-790549—1). Dep. NTIS, PC 
A02/MF AOl. 

From Conference on computerized data - acquisition systems 
in particle and nuclear physics; Santa Fe, NM, USA (14 May 1979). 

The Q data-acquisition system for PDP-11 mini-computers at 
the Clinton P. Anderson Meson Physics Facility (LAMPF) provides 
experimenters with basic tools for on-line data display. Tasks are 
available to plot one- and two-parameter histograms on Tektronix 
4000 series storage-tube terminals. The histograms to be displayed 
and the display format may be selected with simple keyboard com- 
mands. A task is also available to create and display live two- 
parameter scatter plots for any acquired or calculated quantities. 
Other tasks in the system manage the display data base, list display 
parameters and histogram contents on hardcopy devices, and save 
core histograms on disk or tape for off-line analysis. 8 figures. 


47293 (LA-UR—79-1514) Influence of nonuniform external mag- 
netic fields and anode—cathode shaping on magnetic insulation in 
coaxial transmission lines. Mostrom, M.A. (Los Alamos Scientific 
Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 5p. (CONF- 
790622—9). Dep. NTIS, PC A02/MF AO1. 
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From Pulsed power conference; Lubbock, TX, USA (12 Jun 


1979) 

Coaxial transmission lines, used to transfer the high voltage 
pulse into the diode region of a relativistic electron beam generator, 
have been studied using the two-dimensional time-dependent fully 
relativistic and electromagnetic particle simulation code CCUBE. A 
simple theory of magnetic insulation that agrees well with simulation 
results for a straight cylindrical coax in a uniform external magnetic 
field is used to interpret the effects of anode—cathode shaping and 
nonuniform external magnetic fields. Loss of magnetic insulation 
appears to be minimized by satisfying two conditions: (1) the cathode 
surface should follow a flux surface of the external magnetic field; 
(2) the anode should then be shaped to insure that the magnetic 
insulation impedance, including transients, is always greater than the 
effective load impedance wherever there is an electron flow in the 
anode—cathode gap. 


47294 (LA-UR—79-1521) Simulations of intense relativistic 
electron beam generation by foilless diodes. Jones, M.E.; Thode, L.E. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. Sp. (CONF-790622—8). Dep. NTIS, PC A02/MF AOI. 

From Pulsed power conference; Lubbock, TX, USA (12 Jun 
1979). 

Foilless diodes used to produce intense annular relativistic 
electron beams have been simulated using the time-dependent, two- 
dimensional particle-in-cell code CCUBE. Current densities exceed- 
ing 200 kA/cm? have been obtained in the simulations for a 5 MeV, 
35 9 diode. Many applications, including microwave generation, 
collective ion acceleration and high-density plasma heating require a 
laminar electron flow in the beams. The simulation results indicate 
that foilless diodes immersed in a strong external magnetic field can 
achieve such a flow. Diodes using technologically achievable mag- 
netic field strengths (~ 100 kG) and proper electrode shaping 
appear to be able to produce beams with an angular scatter of less 
than 35 mrad at the current densities and energies mentioned above. 
Scaling of the impedance and temperature of the beam as a function 
of geometry, magnetic field strength and voltage is presented. 


47295 (SAND—79-1056) Discontinuity effects on radial cavity 
transmission lines. Seidel, D.B. (Sandia Labs., Albuquerque, NM 
(USA)). Apr 1979. Contract EY-76-C-04-0789. 31p. Dep. NTIS, PC 
A03/MF AOl1. 

Pulse propagation in radial cavity transmission lines such as 
those found on a radial line accelerator is considered. Specifically, 
the effects of discontinuities along the line are examined in detail. It 
is found that previous analyses of such effects have been incorrect, 
and here two alternate solution techniques are presented. Depending 
upon the parameters of such a radial line, the discontinuity effects 
considered here may or may not be significant; however, if they are 
significant, it is recommended that the alternate solution techniques 
presented here be used. 


47296 Pulsed dosimetry of x-ray emission from a high-current 
relativistic electron beam. Demidov, B.A.; Ivkin, M.V.; Petrov, V.A.,; 
Smirnova, E.A.; Fanchenko, S.D. Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 11, 1349-1352(Nov 1978). 

Ferrosulfate dosimetry methods are studied in connection 
with experiments with high-current relativistic electron beams. The 
x-ray emission of the Kal’mar-1 high-current electron accelerator has 
been studied experimentally by means of ferrosulfate dosimetry, 
thermoluminescence detectors, and an x-ray pinhole camera. 


47297 Focusing magnetic power supply charging system (13 Jun 
1971) (Engineering Materials). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2621). 

5 drawings. 

Drawings showing wiring, regulators, etc., redesigned in the 
case and panel of a Hyperion Corp. power supply model HYP 250-5 
are presented. The power supply is current regulated to 0.1% and 
will supply 5 amperes at 250 V. 


47298 Microwave beam-position monitor system (6 Apr 1978) 
(Engineering Materials). (Stanford Linear Accelerator Center, CA 
(USA)). (CAPE—2639). 

99 drawings. 

Complete drawings necessary to fabricate a microwave beam- 
position monitor resonant cavity assembly used at SLAC are given. 
(GHT) 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 47262, 47265, 47270, 47312 


47299 (BNL—26240) Bunched-beam p—p~ and p—p collisions. 

Courant, E.D.; Keil, E. (Brookhaven National Lab., Upton, NY 

(USA)). 1978. Contract EY-76-C-02-0016. 9p. Dep. NTIS, MF AO1. 
Portions of this document are illegible. 
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Collisions between bunched beams of protons and/or antipro- 
tons are studied. For a it is assumed that the bunches 
collide head-on, and that the two beams have the same number of 
particles N and rms beam radii o/sub x/ and o/sub y/ at the 
crossing point. 


47300 (SLAC-PUB—2342) Brightness of radiation 
from electron . Wiedemann, H. (Stanford Linear Accel- 
erator Center, CA (USA)). May 1979. Contract EY-76-C-03-0515. 
12p. (CONF-790651—5). Dep. NTIS, PC A02/MF AO1. 

From National conference on synchrotron radiation instru- 
mentation; Gaithersburg, MD, USA (4 Jun 1979). 

Parameters of an electron storage ring which are relevant to 
brightness are defined. For the case of a FO lattice scaling laws 
and maximum beam brightness are calculated. 


47301 ISABELLE. White, D.H. (Brookhaven National Labora- 
tory, Upton, New York 11973). AIP (Am. Inst. Phys.) Conf. Proc.; 49: 
486-502(1 Apr 1979). (CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

The experimental facilities at the ISABELLE layout at BNC 
are discussed. Possible experiments are also considered. (AIP) 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 


47302 Homestake long-range neutrino detector research program. 
Deakyne, M.; Frati, W.; Lande, K.; Lee, C.K.; Steinberg, R.1; 
Fenyves, E. (Physics ment, University of Pennsylvania, Phila- 
delphia, Pennsylvania 19174). AIP (Am. Inst. Phys.) Conf. Proc.; 52: 
32-37(15 May 1979). (CONF-780498—). 

From American Institute of Physics Society-Division of 
Cosmic Physics; Washington, DC, USA (26 Apr 1978). 

The research program of the Homestake long-range neutrino 


detector is described. The main elements of this program are to look 
for v/sub e/ and nu-bar/sub e/ bursts from the gravitational collapes 
of massive stars, search for pe neutrinos from localized 


astronomical sources, investigate possible vacuum or matter oscilla- 
tions of cosmic-ray neutrinos as they traverse the earth, and serve as 
a potential target for directed beams of neutrinos from high-energy 
particle accelerators. 


47303 Neutron responsive self-powered radiation detector. 
Brown, D.P.; Cannon, C.P. (to t. of Energy). US Patent 
4,103,165. 25 Jul 1978. Filed date 23 Mar 1977. 2p. 

PAT-APPL-780,625. 

An improved neutron responsive self-powered radiation de- 
tector is disclosed in which the neutron absorptive central emitter 
has a substantially neutron transmissive conductor collector sheath 
spaced about the emitter and the space between the emitter and 
collector sheath is evacuated. 


47304 Alpha survey meter (6 Apr 1978) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2614). 

46 drawings. 

Drawings for hand-held, self-contained count-rate meter used 
with the air proportional probe LEA 76-2009 described in CAPE- 
2615 are presented. The meter is used to survey for alpha particle 
contamination ranging from a few counts per minute to 10° counts 
per minute. The equipment is constructed in a light weight Al case 
— with blue epoxy paint. Power is supplied by eight size C 

atteries. 


47305 Alpha probe (3 Apr 1978) (Engineering Materials). (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2618). 

16 drawings. 

A sensitive, serviceable area probe for the alpha survey meter 
is described. The probe is connected to the meter by cable, and is an 
air-proportional type of ionization chamber which detects alpha 
radiation over a limited rectangular area and converts the radiation 
to electrical impulse. The probe forms a long continuous chamber in 
a small space by a continuous wire suspended at the center of a 
number of parallel, semicircular grooves. The wire is maintained at a 
high potential with respect to the grooves by a power supply in the 
meter unit. The probe is constructed so that noise shall not exceed 
2% of full scale on the most sensitive range of the meter. Probes 
read within +- 20% of the reading of the test probe when tested 
with the source and alpha meter. 
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47306 Personal radiation monitor (PRM) -belt model Q-2941A 
(24 Jan 1978) (Engineering Materials). (Oak Ridge National Lab., TN 
(USA)). (CAPE—1684(Rev.1)). 

20 drawings. 

Circuit diagram, parts list, details, and fabrication specifica- 
tions are furnished for a Personal Radiation Monitor, ORNL Model 
Q-2941A, a radiation monitoring instrument which is approximately 
the size of a cigarette package. The detector, a miniature Geiger- 
Muller (G-M) counter tube, is sensitive to the intensity (dose rate) of 
both gamma and hard beta radiations. An audio alarm emits chips 
which increase in repetition rate as the radiation intensity increases. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 46008, 47397 


47307 (ORNL/TM—6554) Fifteenth nuclear accident dosimetry 
intercomparison study: August 14—22, 1978. Sims, C.S. (Oak Ridge 
National Lab., TN (USA)). May 1979. Contract W-7405-ENG-26. 
86p. Dep. NTIS, PC A05/MF AO1. 

The fifteenth in the continuing series of Nuclear Accident 
Dosimetry Intercomparison Studies was held August 14—22, 1978 at 
the Oak Ridge National Laboratory. The Health Physics Research 
Reactor, operated in the pulse mode, served as the radiation source. 
Using different shielding configurations, nuclear accidents with three 
different neutron and gamma spectra were simulated. Participants 
from 19 organizations, the most in the history of the studies, exposed 
dosimeters set up as area monitors as well as dosimeters mounted on 
phantoms for personnel monitoring. Although many participants 
performed accurate measurements, the composite dose results, in the 
majority of cases, failed to meet established nuclear criticality acci- 
dent dosimetry guidelines which suggest accuracies of +- 25% for 
neutron dose and +- 20% for gamma dose. This indicates that many 
participants need to improve their dosimetry systems, their analytical 
techniques, or both. 


47308 (UCRL—52537) Tour of the Standards and Calibrations 
Laboratory. Elliott, J.H. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 7 Aug 1978. Contract W-7405-ENG-48. 20p. 
Dep. NTIS, PC A02/MF AO1. 

This tour of Lawrence Livermore Laboratory's Standards 
and Calibrations Laboratory is intended as a guide to the capabilities 
of and services offered by this unique laboratory. Described are the 
Laboratory's ability to provide radiation fields and measurements for 
dosimeters, survey instruments, spectrometers, and sources and its 
available equipment and facilities. The tour also includes a survey of 
some Health Physics and interdepartmental programs supported by 
the Standards and Calibrations Laboratory and a listing of applicable 
publications. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 47244 


47309 (LBL—8135) Energy-dependent losses in pulsed-feedback 
preamplifiers. Landis, D.A.; Madden, N.W.; Goulding, F.S. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nov 1978. 
Contract W-7405-ENG-48. 18p. (CONF-781033—46). Dep. NTIS, 
PC A02/MF AOl. 

From IEEE nuclear science symposium; Washington, DC, 
USA (18 Oct 1978). 

Energy dependent counting losses occur in most pulsed- 
feedback preamplifiers due to the loss of those pulses which activate 
the recharge system. A pulsed-feedback system that overcomes this 
inefficiency is described. Pulsed-light feedback as used with germani- 
um gamma-ray spectrometers is discussed as used at high energies 
and high rates where those losses become significant. Experimental 
results are presented. 


47310 (PUB—5020) Proposal for a crystal-ball detector system. 
Habs, D.; Stephens, F.S.; Diamond, R.M. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Mar 1979. Contract W-7405- 
ENG-48. 71p. Dep. NTIS, PC A04/MF AOI. 

The interest in highly excited nuclei with large angular mo- 
mentum has prompted this proposal of a universal y-ray spectrom- 
eter (called the Crystal Ball) consisting of a 447 modularized Nal(T1) 
detector system with 162 elements of equal solid angle. The pro- 
posed detector has an overall spherical shape with an inner radius of 
22.86 cm and an outer radius of 38.10 cm. Performance specifications 
and cost data are presented. 


47311 Dynamic pulse difference circuit. Erickson, G.L. (to 
Dept. of Energy). US Patent 4,103,148. 25 Jul 1978. Filed date 24 
Nov 1976. 6p. 

PAT-APPL-744,500. 

A digital electronic circuit of especial use for subtracting 
background activity pulses in gamma spectrometry is disclosed 
which comprises an up-down counter connected to count up with 
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signal-channel pulses and to count down with background-channel 
pulses. A detector responsive to the count position of the up-down 
counter provides a signal when the up-down counter has completed 
one scaling sequence cycle of counts in the up direction. In an 
alternate embodiment, a detector responsive to the count position of 
the up-down counter provides a signal upon overflow of the 
counter. 


HIGH ENERGY PHYSICS INSTRUMENTATION 


47312 (BNL—26213) Panel on the impact of changing computer 
technology on nuclear and particle physics. Rabinowitz, G. (Brookha- 
ven National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02- 
0016. 2p. (CONF-790549—12). Dep. NTIS, PC A02/MF AO1. 

From Conference on computerized data - acquisition systems 
in particle and nuclear physics; Santa Fe, NM, USA (14 May 1979). 

The large spectrometers which will play a major role at 
ISABELLE, with their many thousands of detector elements, can be 
expected to generate copious amounts of data. Considering also that 
some experiments may generate events at rates as high as 10° per 
second readily leads one to the conclusion that the data handling 
problems to be faced at ISABELLE will be quite formidable. In 
order to provide a basis for generating an appropriate model for 
computing at ISABELLE, the data handling group examined the 
needs of several possible detectors during the course of the 1978 
summer study. The five devices chosen for study were small-angle 
detector, lepton detector, wide-angle detector, axial-field spectrom- 
eter, and large-aperture dipole spectrometer. Because of the high 
event rates, the process of selecting the events for full analysis 
Occurs in several stages, with more time available in consecutive 
stages as the amount of data being handled decreases. It seems 
feasible to construct special function processors to act as triggers for 
fairly simple geometries. It is an open question as to the degree of 
generality which can be achieved with this approach. (RWR) 


47313 (CALT—63-302) Neutrino detector. Progress report. 
(California Inst. of Tech., Pasadena (USA)). 1978. Contract EY-76- 
C-03-0063. 29p. Dep. NTIS, PC A03/MF AO1. 

Several prototype target counters and a veto tank have been 
built. The entire veto house has been designed. The electronic 
system has been planned and partially implemented. A PDP 11/40 is 
being adapted and programmed for CAMAC. All fundamental tech- 
nical problems associated with the above mentioned tasks are re- 
solved. For example, a neutron rejection in the target counter by a 
factor > 100 has been achieved. The most serious problem encoun- 
tered in estimating background, accidentals and fake events, are the 
neutrons from cosmic rays. Other problems include the mechanical 
aspects of mounting and demounting the veto house as well as the 
shielding assembly and mobility of the entire detector system. 


47314 (COO—3064-030) Compact multiwire proportional cham- 
bers and electronics for the crystal ball detector. Gaiser, J.E.; Liber- 
man, A.D.; Rolfe, J. (California Inst. of Tech., Pasadena (USA); 
Harvard Univ., Cambridge, MA (USA); Princeton Univ., NJ (USA); 
Stanford Linear Accelerator Center, CA (USA); Stanford Univ., CA 
(USA)). 1978. Contract EY-76-C-02-3064. 8p. (CONF-7811124—2). 
Dep. NTIS, MF A01. 

From IEEE crystal ball collaboration; Denton, TX, USA 
(Nov 1978). 

Portions of document are illegible. 

A double gap of cylindrical proportional chambers has been 
designed and built for use with a large solid angle, modular Nal(T1) 
array (The Crystal Ball). The chambers are constructed of three 
coaxial foam-epoxy shells, covered with an aluminum-mylar lami- 
nate. One of the high voltage cathodes in each chamber has been 
photo-etched to produce a pattern of stripes and precise position 
measurements of tracks passing transverse to the chamber axis are 
found by pulse height analyzing the shaped and amplified induced 
strip signals. Performance of the chamber using both the strip signals 
and the sense wire readout is presented. The design of both the 
signal handling electronics and the digital portions of the systems is 
discussed. 


47315 High p/sub t/ cross section multiple core rates in air 
showers. Hazen, W.E.; Hendel, A.Z.; Foster, J.F.; Green, B.A.; 
Hodson, A.L.; Bull, R. (University of Michigan, Ann Arbor, MI 
48104). AIP (Am. Inst. Phys.) Conf: Proc.; 49: 31-39(1 Apr 1979). 
(CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

The general problem is outlined. The current status of analy- 
sis of the Leeds spark chamber observations is given. Comparison is 
made with the results of other groups. 


47316 (SLAC-TN—79-3) Microcomputer-based monitoring and 
control system. Talaska, D. (Stanford Linear Accelerator Center, 
CA (USA)). Mar 1979. Contract EY-76-C-03-0515. 13p. Dep. NTIS, 
PC A02/MF AOl. 
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This report describes a microcomputer-based monitoring and 
control system devised within, and used by, the Cryogenic Ser 
ations group at SLAC. Presently, a version of it is operating at the 
one meter liquid hydrogen bubble chamber augmenting the conven- 
tional pneumatic and human feedback system. Its use has greatly 
improved the controlled tolerances of temperature and pulse shape, 
and it has nearly eliminated the need for operating SS to 
adjust the conventional pneumatic control system. The latter is most 
important since the — cycling machine can demand attentions 
beyond the operator's skill. Similar microcomputer systems are being 
prepared to monitor and control cryogenic devices situated in re- 
gions of radiation which preclude human entry and at diverse 
locations which defy the dexterity of the few operators assigned to 
maintain them. An IMSAI 8080 microcomputer is basic to the 
system. The key to the use of the IMSAI in this system was in 
the development of unique interface circuitry, and the report is 
mostly concerned with this. 


47317 Solar neutrino problem. Jr., R.D.; Evans, J.C.; Cleveland, 
B.T. (Brookhaven National Laboratory, Upton, New York 11973). 
AIP (Am. Inst. Phys.) Conf. Proc.; 52: 17-27(15 May 1979). (CONF- 
780498—). 

From American Institute of Physics Society-Division of 
Cosmic Physics; Washington, DC, USA (26 Apr 1978). 

A summary of the results of the Brookhaven solar neutrino 
experiment is given and discussed in relation to solar-model calcula- 
tions. A review is given of the merits of various new solar neutrino 
detectors that have been proposed. 


47318 Study of ultrahigh-energy neutrino interactions in 
DUMAND. Cline, D. (Fermilab, Batavia, Illinois 60510). AJP (Am. 
Inst. Phys.) Conf. Proc.; 52: 43-58(15 pay 1979). (CONF-780498—). 

From American Institute of Physics Society-Division of 
Cosmic Physics; Washington, DC, USA (26 Apr 1978). 

The study of high-energy neutrino interactions is a large 
water-Cerenkov detector (10° tons) is shown to be feasible despite 
the limited energy resolution of such a device. The effects of an 
intermediate vector boson of mass less than ~70 GeV may be 
observable. The implications of a copious source of directly pro- 
duced neutrinos are explored. In particular, this may provide a 
mechanism for the direct observation of the charged intermediate 
vector boson and the study of the “natural” neutrino flux at ~200 
TeV. 


47319 Acoustic detection of hadronic showers induced by cosmic 
neutrinos. Sulak, L.R. (Harvard University, Cambridge, Massachu- 
setts 02138). AIP (Am. Inst. Phys.) Conf. Proc.; 52: 85-100(15 May 
1979). (CONF-780498—). 

From American Institute of Physics Society-Division of 
Cosmic Physics; Washington, DC, USA (26 Apr 1978). 

A detectable sonic signal is produced by ot particles 
while traversing a fluid medium. This phenomenon could be exploit- 
ed in an inexpensive shower detector for the massive (> or ~10‘ 
ton) neutrino detector necessary if one wishes to detect neutrinos at 
large distances from the next generation of high energy accelerators, 
e.g., the Fermilab energy-doubler. It could also be used in the 
shower calorimeter of a massive (> or ~10° ton) deep underwater 
detector of astrophysically produced neutrinos. This paper’ discusses 
experiments exploring the global characteristics of both the acoustic- 
generation mechanism and the radiation pattern. The results of the 
experiments are consistent with a simple thermal model for the 
transformation of the energy of moving charged particles into acous- 
tic energy. 


47320 Weak-interaction studies with the DUMAND detector. 
Roberts, A. (Fermi National Accelerator Laboratory, Batavia, IIli- 
nois 60510). AJP (Am. Inst. Phys.) Conf. Proc.; 49: 391-408(1 Apr 
1979). (CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

The objectives of the DUMAND project (Deep Underwater 
Muon And Neutrino Detector) in high-energy physics, especially 
with regard to the weak interaction are reviewed and summarized in 
the light of recent work reported to the 1978 DUMAND Summer 
Workshop. Detailed Monte-Carlo studies are under way to deter- 
mine the precision with which muon energy and nuclear cascade 
energy can be determined. These are relevant to the capability of the 
detector for measuring the y-distribution in neutrino-nucleon inelas- 
tic scattering in the energy range 2—SO0 TeV. Such measurements 
are expected to show the existence of the propagator factor provided 
there exists a charged boson in the mass range 30—100 GeV/c?. 
Other aims of DUMAND are briefly described (excluding extrater- 
restrial neutrino detection, treated elsewhere). 


47321 Homestake neutrino detector as a cosmic ray composition 
analyser. Deakyne, M.; Frati, W.; Lande, K.; Lee, C.K.; Steinberg, 
R.I. (Physics Department, University of Pennsylvania, Philadelphia, 
Pennsylvania 19104). AJP (Am. Inst. Phys.) Conf. Proc.; 49: 409-416(1 
Apr 1979). (CONF-7810116—). 
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From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

The use of the Homestake Neutrino Detector in analysing the 
mass composition of the cosmic ray primaries by measuring the 
multiplicity of very high energy muons produced in air showers is 
described. It is likely to be of value for Eog>10* eV. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 46569 


47322 (CONF-790602—40) Nonintrusive local density determi- 
nation in discontinuous fields by gammas or neutrons. Kondic, N.N.; 
Lassahn, G.D. (Nuclear Regulatory Commission, Washington, DC 
(USA); Idaho National Engineering Lab., Idaho Falls (USA)). 1979. 
Contract EY-76-C-17-1570. 7p. Dep. NTIS, PC A02/MF AOl1. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

In a wide diversity of systems, nonintrusive measurement of 
local density is of great importance. High temperature, aggressive 
fluids, or biological conditions often require the application of x rays, 
gammas, or neutrons. A method is needed which: (a) is applicable to 
any three-dimensional density field, without assumptions of continu- 
ity or density distribution types, (b) does not require integration, 
differentiation or long computing of recorded data, but utilizes 
algebraic expressions only, (c) scans the system at least along a line, 
and preferably across an area, (d) has a stationary measuring assem- 
bly, making it applicable to moving (flowing) and transient systems, 
with accuracy depending only on source strength, and (e) involves 
commercially available radiation sources and instrumentation. The 
new method reported, aimed to fulfill these conditions, uses two 
gamma detectors and a pair of sources. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


47323 (AD-A—059190) Radiation-induced response in shielded 
single and twisted-pair conductor cables. Interim report. Beemer, 
P.A.; Hai, F. (Aerospace Corp., El] Segundo, CA (USA). Ivan A. 
Getting Labs.). 25 Aug 1978. Contract F04701-77-C-0078. 39p. 
NTIS PC A03/MF AOl1. 

Radiation responses were measured for three shielded wires. 
Estimates of the possible lot-to-lot variability of the reponses were 
limited by extreme variations in construction details of supposedly 
identical wires from the same manufacturer. Polymer filling of the 
gaps between shield and wires in multiconductor cables has been 
shown to provide a significant reduction in the magnitude of the 
radiation response (80 to 90% for these shielded pairs). (Author) 


47324 (AD-A—059293) Statistical analysis of the 2N697 transis- 
tor response to neutron irradiation. Technical memo. Self, C.T. (Harry 
Diamond Labs., Washington, DC (USA)). Jun 1978. 25p. NTIS PC 
A02/MF AOl1. 

A Statistical analysis was performed on transistors’ dc gain h 
sub FE to determine the effects of neutron irradiation upon their 
population distribution. The 2N697 transistor was used for this 
analysis. One hundred transistors from three lots and two manufac- 
turers constituted the test population. It was found that h sub FE 
measurements do not give enough information to make accurate 
predictions of the effect of neutron irradiation on population densi- 
ties. It is recommended that the gain-bandwidth product also be a 
test parameter to ensure accurate predictions. (Author) 


47325 (LA-UR—79-1528) 10.6 1m damage threshold measure- 
ments on sub-one-hundred-ps pyroelectric detectors. Stotlar, S.C.; 
McLellan, E.J.; Gibbs, A.J.; Webb, J. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. 4p. (CONF-790670— 
7). Dep. NTIS, PC A02/MF AO1. 

From IEEE international symposium on application of ferro- 
electric; Minneapolis, MN, USA (13 Jun 1979). 

Sub-one-hundred-ps response time pyroelectric detectors are 
being developed at Los Alamos Scientific Laboratory (LASL) to be 
compatible with the 5-GHz oscilloscope direst-access mode of oper- 
ation without damage. Strontium barium niobate, lithium tantalate, 
lanthanum-doped lead zirconate, and lithium niobate are being evalu- 
ated for use in the edge and coplanar configurations. Devices de- 
signed at LASL are compared with commercially available detec- 
tors. Test results of a less than 15-ps risetime, 31-ps fall time 50/50 
SBN pyroelectric detector are reported. Measurements to date of the 
damage threshold at 10.6 um of the above materials in bulk, with 
various surface treatments, and in devices using 100-ps to 100-us 
pulses are also reported. 


ERA VOL. 4, NO. 18 
MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 45809, 46021, 46567, 46750, 
46988, 46989, 47166, 47239, 47285, 47292, 47312, 47494, 47552 


47326 (CONF-790418—7) Performance of a field emission gun 
TEM/STEM. Carpenter, R.W.; Bentley, J. (Oak — National 
Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 10p. Dep. NTIS, 
PC A02/MF AOl. 

From onee 1stD). electron microscopy conference; Washington, 
DC, USA (16 Apr 1979 

First pr vbeee 7 results on a Phillips EM 400 TEM/STEM 
fitted with a field-emission electron gun and objective twin lens are 
given here. ration of the FEG is reliable up to maximum design 
voltage (120 kV). Highest resolution achieved in TEM was 1.9 A 
fringe. A wide variety of diffraction modes were demonstrated, 
- ing from CBDP from a small area (~ 10 A dia) in STEM mode 

‘AD with angular resolution of 8 yrad in TEM mode. The EDS 
saeatielty is very high. STEM imaging performance to the highest 

nifications examined (200 kx) is good. Work is in progress to 

ealens the limits of STEM performance. 


47327 (EGG—1183-5104) Thick film fiber optics to integrated 
optics interface. Aeby, I. (EG and G, Inc., Los Alamos, NM (USA). 
Energy Measurement Group). 1979. Contract EY-76-C-08-1183. 6p. 
(CONF-790448—1). Dep. NTIS, PC A02/MF AO1. 

From SPIE; Washington, DC, USA (17 Apr 1979). 

Thick film optical waveguides have been integrated with 
mechanical fiber optics connectors on a single substrate. Micron 
alignment accuracies are possible by photo-lithographically fabricat- 
ing the mechanical fiber guides in the same medium as the optical 
waveguides. This allows efficient coupling of light from optical 
fibers to the thick film light guides. Coupling losses of less than 1 dB 
have been experimentally verified. Mass producibility, low cost and 
flexibility of design should make these integrated optics very useful 
as fiber optics connectors and splitters as well as fiber optics to 
integrated optics interfaces. 


47328 (LA-UR—79-1322) High speed CAMAC differential 
branch highway driver. McMillan, D.E.; Nelson, R.O.; Poore, R.V.; 
Sunier, J.W.; Ross, J.J. (Los Alamos Scientific Lab., NM (USA)). 
1979. Contract W-7405-ENG-36. 5p. (CONF-790549—2). Dep. 
NTIS, PC A02/MF AO1. 

From Conference on computerized data - acquisition systems 
in particle and nuclear physics; Santa Fe, NM, USA (14 May 1979). 

A new CAMAC branch driver is described that incorporates 
several unusual features which combine to give reliable, high-speed 
performance. These include balanced line driver/receivers, stored 
CAMAC command lists, 8 DMA channels, pseudo LAMS, hard- 
ware priority encoding of LAMS, and hardware-implemented Q- 
controlled block transfers. 3 figures. 


47329 (LBL—8717) Niels Bohr Institute on line data acquisition 
system. Neiman, M. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). May 1979. Contract W-7405-ENG-48. 5p. (CONF- 
790549—11). Dep. NTIS, PC A02/MF AOl1. 

From Conference on computerized data - acquisition systems 
in particle and nuclear physics; Santa Fe, NM, USA (14 May 1979). 

A multiple-computer data acquisition system is described. 
The use of multiple central processors, distributed intelligence in a 
CAMAC system, and large external memories is illustrated. 1 figure. 


47330 (MHSMP—79-19) Fast action optic closure. Wooten, 
L.L. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, TX 
(USA)). Mar 1979. Contract AC04-76DP00487. 19p. Dep. NTIS, PC 
A02/MF AOl1. 

The purpose of the project is to develop an optic closure with 
a function time of less than one mirror period for high speed 
cameras. This closure will prevent rewrite or bleed-through from a 
light source in excess of 300 million candle power. 


47331 (MHSMP—79-29) Ultraviolet spectroscopic methods for 
quality control. Simpson, G.D. (Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, TX (USA)). Apr 1979. Contract AC04-76DP00487. 
8p. Dep. NTIS, PC A02/MF AO1. 

A test designed to provide instrumental quality control on the 
Perkin-Elmer 356 Double Wavelength Spectrophotometer is de- 
scribed. Properly implemented, this test will provide a routine check 
on instrument performance, so that repair or adjustments might be 
made with a minimum loss of instrument downtime and of precision 
and accuracy in uv measurements. A brief description and results of 
the test are given. 


47332 (PNL—2728) Simultaneous mass detection for direct inlet 
mass spectrometry. Gordon, R.L. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). May 1979. Contract EY-76-C-06-1830. 79p. 
Dep. NTIS, PC A0S5/MF AO1. 
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The evolution of analytical techniques for application in trace 
analysis has led to interest in practical methods for real-time moni- 
toring. Direct inlet mass spectrometry (DIMS) has been the subject 
of considerable activity in recent years. A DIMS instrument is 
described which consists of an inlet system designed to permit 
particles entrained in the inlet air stream to strike a hot, oxidized 
rhenium filament which serves as a surface ionization source. A mass 
analyzer and detection system then permits identification of the 
elemental composition of particulates which strike the filament. 


47333 (SAND—79-0641C) Neutron irradiation for prevention of 
latch-up in MOS integrated circuits. Adams, J.R.; Sokel, R.J. (Sandia 
Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 
4p. (CONF-790706—2). Dep. NTIS, PC A02/MF AOl. 

From 1979 IEEE Annual conference on nuclear and space 
radiation effects; Santa Cruz, CA, USA (17 Jul 1979). 

Bulk silicon integrated circuits can exhibit latch-up effects 
arising from regenerative switching in the parasitic bipolar transis- 
tors inherent in the complex circuit configurations. This is especially 
true for bulk CMOS integrated circuits in which a vertical NPN and 
lateral PNP connected in an SCR fashion occur. An extensive 
amount of work has been done in characterizing and preventing the 
latch-up which occurs from either transient ionizing radiation or 
from exceeding the breakdown voltage of the circuits. The purposes 
of this work were (1) to characterize the long-term annealing of 
neutron irradiation induced changes in the parasitic bipolar gains of 
MOS/LSI integrated circuits, and (2) to establish a procedure for 
neutron irradiation of LSI integrated circuits which would guarantee 
that latch-up would not occur during the normal lifetime of the 
circuits. 


47334 (SAND—79-0725C) User oriented software system for 
electron microprobes. Chambers, W.F.; Doyle, J.H. (Sandia Labs., 
Albuquerque, NM (USA); Rockwell International Corp., Golden, 
CO (USA). Rocky Flats Plant). 1979. Contract EY-76-C-04-0789. 6p. 
(CONF-790813—1). Dep. NTIS, PC A02/MF AOl1. 

From 14. annual meeting of the Microbeam Analysis Society; 
San Antonio, TX, USA (13 Aug 1979). 

A user-oriented software system for electron microprobes is 
describec. The TASK automation program which provides instru- 
ment control and data collection is also capable of calling auxiliary 
programs which can provide quantitative data reduction, editing, 
plotting, summary, and statistical analysis capabilities. Qualitative 
analysis auxiliary capabilities include digital electronic scanning of 
the beam, mechanical scanning of the stage and the wavelength 
dispersive (WDS) spectrometers, identification of energy dispersive 
(EDS) peaks, low magnification x-ray mapping (which requires 
synchronous scanning of the spectrometers and the electron beam) 
and particle characterization. A disk operating system facilitates 
loading, exchanging, and saving of programs and data. 


47335 (SAND—79-8016) Microprocessor-based scan control 
unit for electron and photon beams used in surface analysis. Haney, 
S.J. (Sandia Labs., Albuquerque, NM (USA)). May 1979. Contract 
EY-76-C-04-0789. 41p. Dep. NTIS, PC A03/MF AO1. 

A microprocessor-based X-Y scan control unit was developed 
to interface with existing PHI Scanning Auger Microprobe and 
exoelectron emission electronics. The unit provides precise and 
versatile control of the rastered beams used for surface analysis. In 
addition to manual control there are options for automatic line and 
area scans with up to 1000 discrete beam analysis points per line (up 
to 10° for an entire frame area) and scanning rates continuously 
adjustable from 1 to 2000 points per second. The design of the unit is 
such that it can be used in a variety of applications requiring 
accurate X-Y position control. This report gives a complete descrip- 
tion of the scanning control unit's operating controls, internal pro- 
gramming, and circuitry. 


47336 (UCID—18171) Measurement of sound velocity in liquid 
metals. Gathers, G.R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 10 May 1979. Contract W-7405-ENG-48. 
19p. Dep. NTIS, PC A02/MF AO1. 

Present techniques for measuring sound velocity in liquid 
metals have been limited by transducers that cannot survive in 
extreme temperatures for the long periods these techniques require. 
The report describes work on a dynamic noncontacting method 
intended to measure sound velocity in liquid uranium. Measurements 
were successful with liquid lead, but not with liquid uranium. Flat 
slab specimens were found to give much better response than cylin- 
drical shapes. 


47337 (UCRL—52532(Vol.4)(Pt.2)) Computer automation of 
continuous-flow analyzers for trace constituents in water. Volume 4. 
Description of program segments. Part 2. TAAINRE, Crawford, R.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 18 
Jan 1979. Contract W-7405-ENG-48. 30p. Dep. NTIS, PC A03/MF 
AOl. 

TAAINRE, the second program in the series of programs 
necessary in automating the Technicon AutoAnalyzer, is presented. 


INSTRUMENTATION 4973 


A flow chart and sequence list that describes and illustrates the 
function of each logical group of coding, and a description of the 
contents and function of each section and subroutine in the program 
is included. In addition, all arrays, strings, and variables are listed 
and defined, and a sample program listing with a complete list of 
symbols and references provided. 


47338 (UCRL—81605) Low impedance manganin stress gauge 
system for severe shock wave environments. Weingart, R.; Chan, J.; 
Erickson, L.; Janzen, J.; Vantine, H.; Lee, R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.; Kansas State Univ., 
Manhattan (USA)). 26 Apr 1979. Contract W-7405-ENG-48. 13p. 
(CONF-790635—1). Dep. NTIS, PC A02/MF AO1. 

From 10. transducer workshop; Colorado Springs, CO, USA 
(12 Jun 1979). 

Manganin piezoresistive stress gauges have been applied to 
static pressure measurements for over 75 years and have found 
application in shock wave physics for almost two decades. Recently, 
the small size, fast response, and potential ruggedness of the gauges 
have led to their application in one of the more severe regimes of 
shock physics, reactive hydrodynamic flow. In reacting high explo- 
sives, pressures range up to 40 GPa (4 x 10° atm) and turbulence 
forms rapidly. Obtaining accurate pressure records from manganin 
gauges for more than one or two microseconds beyond shock arrival 
is a challenging experimental design problem. Such stress time 
histories can be used, however, to precisely calculate explosive 
energy release rates and verify computer models of reactive hydro- 
dynamic flow. An improved manganin gauge system with an ex- 
tended lifetime in severe hydrodynamic environments and a repro- 
ducibility better than 2% has been developed. 


47339 (UCRL—82823) Design and implementation of half-plane 
two-dimensional digital filters. Mitra, S.K.; Mondal, K.; Twogood, 
R.E. (California Univ., Santa Barbara (USA); California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 11 Jun 1979. Con- 
tract W-7405-ENG-48. Sp. (CONF-790717—2). Dep. NTIS, PC 
A02/MF AOl. 

From 1979 International colloquium on circuits and systems; 
Taipei, Taiwan (23 Jul 1979). 

Portions of document are illegible. 

The nonsymmetric half-plane (NSHP), recursive, two-dimen- 
sional (2-D) digital filters are described. Such a filter is characterized 
by a linear, shift-invariant (LSI), constant coefficient difference 
equation that is nonanticipatory in one index but is recursively 
computable for a fixed direction of recursion. A computer-aided 
iterative approach is described for the design of a stable, NSHP, 2-D 
digital filter approximating a specified magnitude response. 


47340 (Y—2176) Infrared interferometric thickness measurement 
of polymeric thin films and coatings. Smyrl, N.R. (Oak Ridge Y-12 
Plant, TN (USA)). 26 Jun 1979. Contract W-7405-ENG-26. 20p. 
Dep. NTIS, PC A02/MF AOl1. 

Thickness measurements of thin polymeric films and coatings, 
utilizing state-of-the-art rapid-scan interferometric technology, have 
been demonstrated for possible future application. 


47341 Reduction of spurious baseline effects in NMR. Abbas, 
D.C. (Physics Department and Materials Research Laboratory, Uni- 
versity of Illinois, Urbana, Illinois 61801). Rev. Sci. Instrum.; 50: No. 
7, 829-830(Jul 1979). 

The practical limitation on sensitivity in broad-line NMR is 
frequently spurious effects on the baseline rather than the masking of 
the signal by thermal noise. I discuss some of the causes of spurious 
baseline effects and describe a simple circuit used to reduce them by 
a factor of 300. 


47342 Calibration of optical particle-size analyzer. Pechin, W.H.; 
Thacker, L.H.; Turner, L.J. (to Dept. of Energy). US Patent 
4,135,821. 23 Jan 1979. Filed date 22 Mar 1977. 6p. 

This invention related to a system for the calibration of an 
optical particle-size analyzer of the light-intercepting type for spheri- 
cal particles, wherein a rotary wheel or disc is provided with 
radially-extending wires of differing diameters, each wire corre- 
sponding to a particular equivalent spherical particle diameter. 
These wires were passed at an appropriate frequency between the 
light source and the light detector of the analyzer. The reduction of 
light as received at the detector is a measure of the size of the wire, 
and the electronic signal may then be adjusted to provide the desired 
signal for corresponding spherical particles. This calibrator may be 
operated at any time without interrupting other processing. 


47343 (UCRL-Trans—11428) Ultra-rapid electrooptical angular 
deflector operating in the nanosecond range: applications. Blanchet, 
M.; Dupont, J.C.; de Bazelaire, E.; Chambaret, J.P.; Franco, M. 
1978. Translation of paper from 13th international congress on high- 
speed photography and photonics, Tokyo, Japan, 1978. (CONF- 
780804—14(Trans.)). 12p. a? NTIS, PC A02/MF AOl1. 

From 13. congress on high-speed photography and photonics; 
Tokyo, Japan (20 Aug 1978). 
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An angular deflector consisting of a set of electro-optical 
prisms immersed in an index fluid ——. in the vicinity of the 
Curie temperature has been devised. The device makes it possible to 
obtain a deflection of one degree at an angular speed of one degree 
per nanosecond with a dynamic resolution of the order of 25 points. 


47344 Loop-current step response test procedure for thermocou- 
ples (23 Jan 1978) (Engineering Materials). (Oak Ridge National 
Lab., TN (USA)). (CAPE—2612). 

24 drawings. 

Loop-current step response test procedure for thermocouples 
is described. Drawings showing the electric circuits, and directions 
for testing thermocouples are presented. Equipment used consists of 
an a-c power supply = 500 watt, = 1 kHz variable voltage 0 to 
150V, current timer wr 4 down power shut off system, timer ac- 
tuater relays to connect thermocouple to power, then to an amplifi- 
er, adjustable d-c bucking system, adjustable gain amplifier, digital 
voltage vs time recorder, a method of monitoring the recorder 
memory and a method to transfer the recorder memory to a comput- 
er. (FS) 


47345 Thermal ionization mass spectrometer (13 Aug 1952) (En- 
gineering Materials). (Oak Ridge Y-12 Plant, TN (USA)). (CAPE— 
2583). 


84 drawings. 

A six-inch-radius mass spectrometer was constructed and 
demonstated to adequately analyze water samples for uranium con- 
centrations down to 5 to 10 ng / liter (ppt). The precision and 
accuracy of the isotope-dilution thermal emission method are suffi- 
cient to meet the needs of the Uranium Resources Evaluation (URE) 
project. An analyst can analyze in excess of 50 samples per day, 
including all preparation and instrument time. The analysis rate 
meets the economic constraints of th URE analytical program. The 
instrument uses some commercial and some fabricated components. 


47346 Signal mixer delay & gate (Apr 1975) (Engineering Materi- 
als) . (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
(CAPE—2641). 

30 drawings. 

The Mixer Delay Gate acts as a summing junction with gated 
output. The front panel contains BNC connectors for signal inputs, 
output and gate trigger, toggle switches control for Delay and Gate 
Mode. A pot that controls the gate width and a screwdriver adjust- 
able trimpot are contained on the front panel. Test points allow 
monitoring input, gate trigger input, gate output , and signal output. 
The rear panel contains BNC connectors for all signal inputs. (FS) 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 45931, 47455 


EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 47853 


47347 Two-dimensional modeling of aerosol-induced breakdown 
in air, Edwards, A.L.; Fleck, J.A. Jr. (Lawrence Livermore Labora- 
tory, University of California, Livermore, California 94550). J. Appl. 
Phys.; 50: No. 6, 4307-4313(Jun 1979). 

The dynamics of aerosol-induced breakdown in air is de- 
scribed using a three-temperature nonequilibrium thermodynamic 
model of the air plasma and two-dimensional Lagrangian hydrodyn- 
amics. From a heated sphere of air used as the initial condition an 
expanding laser-supported absorption wave develops, provided a 
maintenance intensity-threshold criterion is met. The maintenance 
threshold is close to 6 x 10° W/cm? for 10.6-ym radiation. Although 
the absorption wave develops a shock, it differs in important ways 
from a one-dimensional laser-supported detonation wave due to its 
two-dimensional character. 


CHEMICAL 
REFER ALSO TO CITATION(S) 47552 


47348 (UCID—18211) Heats and products of detonation of TNT 
under varying conditions of confinement and density. Ornellas, D.L.; 
McGuire, R.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 20 Jun 1979. Contract W-7405-ENG-48. lip. Dep. 
NTIS, PC A02/MF AO1. 

The heat and products of detonation of TNT were deter- 
mined in a detonation calorimeter. Values were obtained at density 
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1.53 g/cm® for charges that were unconfined and for charges which 
were heavily confined in gold, Pyrex glass, and alumina and at 
density 1.0 g/cm® for charges that were unconfined and heavily 
confined in gold and sodium chloride. The heats of detonation 
calculated from the heats of formation of TNT and the observed 
products are reported. Material recoveries are generally in good 
agreement with predictions based on previous experience. 


NUCLEAR 
REFER ALSO TO CITATION(S) 47415 


47349 (AD-A—059036) Improved procedures for determining 

seismic source depths from depth phase information. Quarterly report, 

1 January-31 March 1978. Page, E.A.; Houck, R. (Ensco, Inc., 

Springfield, VA (USA)). May 1978. Contract F08606-77-C-0007. 8p. 
IS PC A02/MF AOl. 

All planned program development work on the Seismic Data 
Analysis Center (SDAC) version of the source depth determination 
program has been completed. In addition, the program has been 
modified to process seismograms from the Area of Interest (AI) data 
set. One event, AI Event No. 1 (7/26/77), was run as a test, and a 
depth estimate of 21 km was obtained. 


47350 (AD-A—062080) Residual stress and coupling from nucle- 
ar shots in a cavity. Topical report Oct 1977-Apr 1978. Rimer, N.; 
Friedman, M. (Systems, Science and Software, La Jolla, CA (USA)). 
Apr 1978. Contract DNA001-77-C-0099. 21p. NTIS PC A02/MF 
AOl. 

An investigation was made of the coupling into the ground 
from a nuclear device detonated in an air-filled cavity using the 
——— symmetric SKIPPER code. The calculations showed 
that small air-filled cavities couple stronger than tamped events in 
tuff. However, larger air-filled cavities became almost completely 
=" and do not have a significant compressive residual stress 
ield. 


47351 (AD-A—062081) Summary of the Mighty Epic tracer-gas 
chimney pressurization studies. Topical report Sep-Dec 1977. Peter- 
son, E.; Lagus, P.; Lie, K. (Systems, Science and Software, La Jolla, 
CA (USA)). Jan 1978. Contract DNA001-77-C-0099. 45p. NTIS PC 
A03/MF AOl1. 

Two tracer-gas pressurization studies were conducted in the 
Mighty Epic chimney. The objectives of these tests were to evaluate 
gas flow within the chimney and to measure the flow from the 
chimney through the surrounding material to the mesa or tunnel 
complex. The relative gas permeability and accessible gas-filled void 
volume of the chimney material was estimated from this data. This 
report describes the test procedures, test results, and chimney mate- 
rial properties as inferred from the test data. 


47352 (SAND—79-0395) Simulated nuclear optical signatures 
using explosive light sources (ELS). Glaser, R.F. (Sandia Labs., 
Albuquerque, NM (USA)). May 1979. Contract EY-76-C-04-0789. 
46p. Dep. NTIS, PC A03/MF AO1. 

Four Explosive Light Source (aluminium powder and 
oxygen) tests were conducted on the test range at Sandia Laborato- 
ries in Albuquerque (SLA) from 28 February through 7 March 1978. 
Although several types of measuring devices were used, the report 
documents only the optical time histories measured by the bhang- 
meters and the NBDS, and explains the conclusions reached. In 
general, the four shots made it possible to gather clear-air optical 
transmission data, determine the suitability of ELS to simulate the 
optical effects of a nuclear burst, and provide experience for the 
larger scale ELS tests to be conducted at Fort Ord, CA in April. 


CIVIL USES 
REFER ALSO TO CITATION(S) 46049 


WEAPONRY 


47353 (AD-A—061806) Distribution of nuciear damage probabil- 
ity with distance. Technical report. Kelley, C.S. (Harry Diamond 
Labs., Washington, DC (USA)). Aug 1978. 29p. NTIS PC A03/MF 
AOl. 


The probability of damage to a battlefield item caused by the 
detonation of a nuclear weapon has been described by various 
analysts as being a cumulative lognormal function either in the range 
of the item from the burst or, alternatively, in the intensity of the 
free-field nuclear-induced environment (such as neutron fluence or 
total radiation dose) experienced by the item. The quantitative 
differences and similarities of the two approaches are discussed and a 
technique is introduced that approximately bridges the two method- 
ologies, thus allowing conversion of the data base of one methodolo- 
gy to the other. 
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47354 (UCID—18203) Quality assurance in the nuclear test 
program. Shearer, J.N. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 28 Jun 1979. Contract W-7405-ENG-48. 23p. 
Dep. NTIS, PC A02/MF AOl. 

In February 1979 Test Program laid the ground work for a 
new quality assurance structure. The new approach was based on 
the findings and recommendations of the Ad Hoc QA Program 
Review panel, which are summarized in this report. The new 
structure places the responsibility for quality assurance in the hands 
of the line organizations, both in the programmatic and functional 
elements of the LLL matrix. 


47355 (UCRL—81698) High-energy (Mach 130) air-shock prop- 
agation in steel and grout pipes. Glenn, H.D.; Kratz, H.R.; Keough, 
D.D.; Swift, R.P. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.; Systems, Science and Software, La Jolla, CA 
(USA); SRI International, Menlo Park, CA (USA)). 28 Feb 1979. 
Contract W-7405-ENG-48. 23p. (CONF-790609—2). Dep. NTIS, 
PC A02/MF AOl. 

From 6. ISMABS conference; Cahors, France (25 Jun 1979). 

Voitenko compressors have been used to generate ~ 45-mm/ 
ps air shocks in a steel and a grout outlet pipe. Fiber-optic ports 
were used to measure diaphragm burst times and time-of-arrival data 
for shock-front luminosity along the 20-mm-ID exit pipes. Pressure 
profiles were obtained at higher enthalpy shock propagation than 
ever before and at many locations along the tubes. The grout 
experiment is the first laboratory attempt to study air shock propaga- 
tion in a pipe with this type of compressible wall material. The 
primary purpose of these two experiments was to examine the effect 
of wall material on high-energy shock propagation. In the interval 
between 0.10 and 2.50 m from the diaphragm, the velocity and peak 
pressure of the shock front attenuated from ~ 45 to ~ 5 mm/ys and 
from ~ 3.5 to ~ 0.02 GPa, respectively. Over this distance, the 
shock propagation was nearly identical in both experiments. The 
rapid attenuation of the shock front velocity and pressure is attribut- 
ed to ablation and entrainment of wall material. An interesting 
feature, confirmed by multiple measurement techniques, was a rapid 
oscillation in the pressure profiles. The results indicate that, for the 
materials considered, shock propagation is independent of wall com- 
position over the 2.5-m length of the outlet pipes. 


47356 Debate on SALT II. Panofsky, W.K.H. (Stanford Linear 
Accelerator Center). Phys. Today; 32: No. 6, 32-38(Jun 1979). 

At Physics Today’s invitation, two physicists with opposing 
views on the proposed Strategic Arms Limitation Talks discuss the 
arguments for and against US approval. 


EXPLOSION DETECTION 


47357 (UCRL—52690) Optimum frequencies for regional detec- 
tion of cavity-decoupled explosions. Rodean, H.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 21 Mar 1979. Con- 
tract W-7405-ENG-48. 22p. Dep. NTIS, PC A02/MF AO1. 

The natures of compressional (P) waves that originate in the 
crust, propagate in the crust and upper mantle, and are observed as 
Pg, Pn, and anti P waves at regional distances are examined. The 
discussion includes the observed variations of amplitude with epicen- 
tral distance for these waves as well as an estimate of values for the 
specific dissipation function Q/sub a/ in different regions. Studies 
were made on theoretical source and propagation functions for 
direct, reflected, and head waves as approximations for the observed 
Pg, anti P, and Pn, respectively. It was concluded that the classical 
(critically refracted) head wave is not very significant in regional 
observations, and that the related interference head wave and diving 
wave are more likely observed as Pn. Using an assumed seismic 
noise spectrum and the constant Q/sub a/ model for seismic attenu- 
ation, relations were derived for the frequencies corresponding to 
maximum signal-to-noise ratio for the classical and interference head 
waves and for the direct, reflected, and diving waves. The relations 
among seismic frequency, epicentral distance, anelastic attenuation, 
and explosion yield are illustrated for a simple source and propaga- 
tion model. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 47381 


47358 (SAND—78-2381C) Turbulent enclosed natural convec- 
tion induced by a fire. Larson, D.W. (Sandia Labs., Albuquerque, 
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NM (USA)). 1979. Contract EY-76-C-04-0789. 12p. (CONF- 
790710—1). Dep. NTIS, PC A02/MF AO1. 

From International conference on numerical methods in ther- 
mal problems; Swansea, Wales, UK (2 Jul 1979). 

A numerical anlysis was conducted of the mass, momentum, 
and energy transfer which occurs in a two-dimensional rectangular 
enclosure due to the presence of a free-burning fire. The effects of 
radiation, wall heat-conduction, and turbulent natural convection 
were inluded. (PCS) 


47359 (SAND—79-7026) Meteorological data quarterly report 
WIPP site: Eddy County, New Mexico, summer quarter June— 
August 1976. Pocalujka, L.P.; Babij, E.; Church, H.W. (Research 
Corp. of New England, Wethersfield, CT (USA); Sandia Labs., 
Albuquerque, NM (USA); Sandia Labs., Livermore, CA (USA)). 
Mar 1979. Contract EY-76-C-04-0789. 121p. Dep. NTIS, PC A06/ 
MF AOl1. 

The US Department of Energy (DOE) is evaluating the 
suitability of a site in southeastern New Mexico for a Waste Isolation 
Pilot Plant (WIPP). If constructed, the WIPP would be a repository 
for the permanent disposal of defense transuranic wastes and would 
provide space for experiments with high-level waste and for a 
demonstration of the disposal of spent reactor fuel. Meteorological 
and radiation data are presented in two appendices. Appendix A 
presents tabular data as follows: daily base data tabulations that 
report hourly averaged meteorological data; monthly base data 
tabulations that present daily averages, or accumulations, of all 
meteorological and radiation data; monthly tabulations of wind 
direction and wind speed frequencies of occurrence; quarterly base 
data tabulations that present monthly averages, or accumulations for 
all parameters measured; and quarterly tabulations of wind direction 
and wind speed frequencies of occurrence. Appendix B presents 
plotted data as follows: a monthly average wind rose (direction from 
bo the wind was blowing); and a quarterly average wind rose. 
(JGB) 


47360 (UCRL—52400) User's guide to the MASCON model: a 
mass-consistent atmospheric-flux submodel to LIRAQ. Stullich, T.W.; 
MacCracken, M.C.; Grant, K.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 30 Sep 1978. Contract W-7405- 
ENG-48. 162p. Dep. NTIS, PC E06/MF E06. 

The Mass-Consistent Atmospheric-Flux (MASCON) model 
was designed as a submodel for the Tiveruine Regional Air-Quality 
Models (LIRAQ) that would accept meteorological data input, 
perform mass-consistent adjustments on the data, and produce two- 
dimensional mass transfer-coefficient fields, along with other data 
required by LIRAQ. While the requirements of LIRAQ have dictat- 
ed the content and format of the input and output of MASCON, the 
mass-consistent treatment of the meteorological data is generally 
applicable to similar models. The techniques used in MASCON are 
of potential use in meteorological modeling in a two-dimensional 
Eulerian framework, particularly over areas of complex terrain 
where mass balancing is critically important to atmospheric calcula- 
tions. This User's Guide provides detailed information on the struc- 
ture of the MASCON code, descriptions of input data files, sample 
output, operation of the model, and some discussion of the physical 
assumptions on which the mass-consistent calculations are based. 


47361 Prediction of the nocturnal surface inversion height. 
Yamada, T. (Atmospheric Physics Section, Radiological and Envi- 
ronmental Research Division, Argonne National Laboratory, Ar- 
gonne, IL 60439). J. Appl. Meteorol.; 18: No. 4, 526-531(Apr 1979). 

A simple prognostic equation for predicting the development 
of the nocturnal surface inversion height is constructed from the 
thermal energy equation. The purpose of the paper is to provide a 
simple method to estimate the nocturnal surface inversion heights to 
augment the prediction of the mixed-layer heights (Yamada and 
Berman, 1979) for regional-scale pollutant dispersion models. A 
significant improvement of the present model over previous simple 
models is the inclusion of atmospheric cooling due to longwave 
radiation. Another important difference, which considerably simpli- 
fies the present model, is the adoption of an empirical expression for 
the potential temperature profile. Predictions agree quite well with 
the data of the Wangara experiment. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 45841, 45842, 45843, 45844, 
45846, 45847, 45853, 47360, 47396, 47400, 47422, 47431, 47436, 
47437, 47438, 47439, 47440, 47526, 47529 


47362 (AD-A—062031) An indicator for the detection of sulphur 
dioxide from cells and batteries. Final report mar-may 78. Cloyd, J.S. 
(Air Force Aero-Propulsion Lab., Wright-Patterson AFB, OH 
(USA)). Oct 1978. 20p. NTIS PC A02/MF AO1. 

This report presents the results of the experimentation for the 
development of a chemical indicator for use in the detection of sulfur 
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dioxide. This indicator has application for use with lithium-sulfur 
dioxide cells/batteries and with cells and batteries in which thionyl 
chloride or sulfuryl chloride is used as the active cathode. A 
depletion of sulfur dioxide from a lithium-sulfur dioxide cell of 
battery with subsequent use may produce unsafe conditions for the 
user. Both thiony! and sulfuryl chloride undergo hydrolysis in ambi- 
ent humidity and produce amounts of sulfur Goxide. is indicator 
can be used as a warning device for leakage or venting in these types 
of cells and batteries and consists of potassium chromate adsorbed 
onto a silicon powder with subsequent suspension in a silicon rubber 
material. (Author) 


47363 (DOE/EV—0036, pp 36p, Report D) Radiation from 
burning hydrocarbon clouds. Fay, J.A.; Desgroseilliers, G.J.; Lewis, 
D.H. Jr. (Massachusetts Inst. of Tech., Cambridge). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

The measurement and analysis of time resolved thermal radi- 
ation from combustion of methane, ethane, and propane clouds 
formed from laboratory scale vapor samples initially contained 
within a soap bubble are reported. The time scale of the radiant heat 
pulse was found to be the same as that of the fluid mechanical 
motion (Fay and Lewis, 1976). The time-integrated radiant energy 
flux, expressed as a fraction of the initial fuel heating value, was 
between 0.09 and 0.15 for these fuels, with some dependence on 
initial fuel volume. The radiation was correlated by a grey gas 
model, which assumed a uniform time-dependent temperature in a 
spherical cloud and a time-independent absorption coefficient. The 
grey gas temperature decreased monotonically during and after the 

riod of combustion. The absorption coefficient was found to be a 
unction of the initial fuel volume and fuel type; it was between 107° 
and 10~* cm™' and decreased slightly with increasing initial fuel 
volume. 


47364 (DOE/EV—0036, pp 17p, Report F) LNG release pre- 
vention and control. Pelto, P.J.; Baker, E.G.; Riedel, E.F. (Battelle 
Pacific Northwest Labs., Richland, WA). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Progress is reported in studies on LNG release prevention 
and control. The basic objective is to develop an adequate under- 
standing of LNG release prevention and control systems and the 
factors which may defeat them. Each type of existing LNG facility 
is considered. Three basic work areas are defined: system definition, 


safety analyses, and data gathering. The technical progress and 
future plans for each of these areas are discussed. The preliminary 
results of a scoping assessment of the release prevention and control 
systems of a = peakshaving plant are described. Early results 


indicate that further detailed safety analyses should concentrate on 
the LNG storage and vaporization systems. 


47365 (DOE/EV—0036, pp 32p, Report I) Detection of atmos- 
pheric methane. Dewey, C.F. Jr.; Flint, J.H.; Russ, R.M. Jr.; Dezme- 
lyk, R.; Fenner, R.; Stein, M.I. (Massachusetts Inst. of Tech., Cam- 
bridge). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Progress is reported in studies on the evaluation and develop- 
ment of accurate, reliable, and rapidly-responding methods for meas- 
uring the concentration of methane in the atmosphere. Emphasis is 
being placed on instrument concepts suitable to the detection of 
methane concentrations between 0.1% and 100%, as would be 
encountered in hazardous spills of LNG or serious ruptures of 
flammable gas containment vessels. A prototype instrument suitable 
for use in field tests of LNG dispersion is being completed. The 
instrument uses a He—Ne laser operating at 3.39 4m to produce two 
beams at slightly different wavelengths. One wavelength is strongly 
attenuated by methane whereas the other suffers negligible attenu- 
ation and serves as an optical intensity reference. The instrument has 
an on-board microprocessor and digital tape cassette for local data 
processing and data storage. The entire unit is battery operated and 
is turned on by a telemetry signal prior to the beginning of the field 
test. Battery operation alloys placement of the instrument in the test 
area without the necessity of power and signal cabling or large- 
bandwidth telemetry systems for data transfer. The analog/digital 
converter and digital tape can also record voltages from other 
satellite instruments. The measurement concepts developed in this 
program are also applicable to other gaseous species such as ammo- 
nia and LPG. For example, replacing the He—Ne laser with a 
multiple-line CO, laser would produce a system suitable for detect- 
ing ammonia. 


47366 (DOE/EV—0036, pp 5lp, Report J) Instrumentation as- 
sessment: JPL laser and TBDR methane monitors. Hinkley, E.D. (Jet 
Propulsion Lab., Pasadena, CA). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

The Jet Propulsion Laboratory (JPL) was requested by the 
US Coast Guard to assist in the development of advanced instrumen- 
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tation for the rapid, sensitive detection of methane gas in the vapor 
resulting from an LNG spill, and to demonstrate its operation during 
spill tests at China Lake, California. Two types of instruments were 

leveloped: a laser instrument with 0.005 second response time and 
0.1% sensitivity, and a two-band differential radiometer (TBDR) 
with 0.15 second response time and 1% sensitivity. Each of these 
methane-specific instruments provides real-time measurements at 
two different locations within the vapor cloud. A thermister sensor 
was also developed for the rapid (0.2 second) measurement of vapor 
temperature. Implementation of this instrumentation for Spill Tests 
LNG-18, LNG-19, and LNG-21 is described. Some comparisons 
have already been made between the JPL measurements and those 
of other organizations involved in the China Lake test program. 
During LNG-18, good correlation was found between the laser 
measurement of methane and that of a nearby TSI sensor operated 
by the Lawrence Livermore Laboratory (LLL). The sensitivity of 
the laser instrument appears to be several times better than the TSI 
instrument, and further comparisons should be made using data for 
LNG-19 and LNG-21. During LNG-21, in addition to methane, the 
vapor temperature was also measured and found to be linearly 
related to the methane concentration over the 2 to 10% range. 


47367 (DOE/EV—0036, pp Sip, Report K) Review of the 1978 
China Lake LNG dispersion experiments and instrumentation. Koop- 
man, R.P.; Kamppinen, L.M.; Multhauf, L.G.; Bingham, G.E.; 
Frank, D.N. (Univ. of California, Livermore). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

A variety of instruments were used to make measurements on 
dispersing LNG clouds in the four spill experiments at China Lake 
this summer and fall. The instruments were evaluated under adverse 
field conditions, and some useful data on the dispersion of LNG 
vapor were collected. A grab sampler system was designed and built 
for use as a reference for the other instruments. It worked well and 
gave us confidence in the other measurements which would have 
been hard to justify without an absolute reference. The Shell and 
TSI sensors were based on the principles of hot wire anemometry. 
Both worked well in general but had certain drawbacks. The Shell 
sensor was flow sensitive while the TSI was not since it utilized 
choked flow through an orifice at sonic velocity. THE TSI had a 
much faster time response than the Shell. Both sensors were noisy. 
Both sensors must be isolated from the water droplets condensed 
from the air by the cold LNG. This was done by pumping the 
sample through coiled copper tubing in a warming bath before it 
reached the sensor, a solution which improved a lot of cumbersome 
hardware. Similar to these was the MSA sensor which used a hot 
catalyst coated wire and had a very slow response time. Two sensors 
based upon the characteristic absorption of infrared radiation by the 
hydrocarbon species of interest were tried. One of these was a 
commercial device manufactured by Anarad Incorporated and the 
other was an LLL developed miniature prototype. The Anarad 
device was slow and required that the sample be free of condensed 
droplets. It did, however, detect methane, ethane, and propane. The 
LLL device was faster and was able to operate directly within the 
LNG vapor cloud. A Raman LIDAR was used on one spill test. The 
results were promising in that it worked well in regions where there 
was no fog, i.e., where the methane concentration was less than 
15%. 


47368 (DOE/EV—0036, pp 23) China Lake spill tests. Lind, 
C.D.; Whitson, J.C. (Naval Weapons Center, China Lake, CA). May 
1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Spill tests and instrumentation assessments performed by the 
Naval Weapons Center at China Lake are described. LNG tests 12 
through 21, conducted between May 25 and November 20, 1978 are 
covered. The spill experiments yielded an extensive amount of data 
on instrumentation techniques, ignition, combustion and dispersion 
characteristics, which are still being analyzed. Details of the mete- 
orological, photographic, radiometric and concentration monitoring 
instrumentation used in these tests are discussed and examples of 
radiometer and vapor concentration records are presented. 


47369 (DOE/EV—0036, pp 66) Annotated bibliography LNG 
safety and environmental control research. (Battelle Pacific North- 
west Labs., Richland, WA). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

This bibliography provides brief summaries of literature relat- 
ed to LNG safety and environmental control, organized alphabeti- 
cally by authur. A supplemental listing, also alphabetical by author, 
is also included. 


47370 (DOE/EV—0036, pp 9p, Report Q) Liquefied petroleum 
gas (LPG) safety and environmental control assessment. Patrick, M.G. 
(Battelle Pacific Northwest Labs., Richland, WA). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 
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The technological bases for liquefied petroleum = (LPG) 
safety and environmental control provisions and regulations are 
being assessed. This is in support of the objective to assess the safety 
and environmental control aspects of processing, storing, and trans- 

rting LPG in the United States. The technological areas being 
investigated include vapor generation and dispersion, fires, explo- 
sions, and release prevention and control. This assessment will 
include the identification of any areas where additional work may be 
needed. 


47371 (EPA—600/7-78-168) Process measurements for environ- 
mental assessment. Burns, E.A. (comp.). (TRW Systems Group, 
Redondo Beach, CA (USA)). Aug 1978. 234p. (CONF-780250—). 
NTIS, PC Al1/MF A011. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 

Separate abstracts were prepared for 18 papers presented at 
the conference. An additional nine papers are included on various 
aspects of environmental assessment. (HL W) 


47372 (EPA—600/7-78-168, pp 14-16) es - air programs’ use of 
environmental assessments. Rhoads, R.G. Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


Under the Environmental Protection Agency’s legislative au- 
thority, a variety of strategies are available for controlling air 
pollution. Principal among these are direct emission standards for 
specific new sources which represent the best demonstrated control 
technology, direct emission standards for both new and existing 
sources to minimize specific hazardous pollutants, ambient air quality 
standards for selected pollutants which are necessary to protect the 
public health and welfare, mobile source emissions controls and fuel 
additive standards which assist in protecting the public health and 
welfare, and programs to prevent significant deterioration of air 
quality. This presentation describes these various alternative strate- 
gies, and discusses how environmental assessments can assist in 
setting priorities for the pollutants and sources to be controlled, 
selecting the strategy or combination of strategies to be employed, 
and assessing the necessary or desired level of control. 


47373 (EPA—600/7-78-168, pp 17-22) Integrated approach to 
assessment and control of industrial pollution problems. Berkau, E.E.; 
Craig, A.B. Jr. (U.S. Environmental Protection Agency, Cincinnati, 
OH). Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


EPA now has comprehensive legislative and court mandates 
for regulating all pollution resulting from the production and use of 
industrial chemicals and products. Emphasis is being placed on toxic 
and hazardous pollutants. To aid EPA in focusing its attention and 
future efforts on those pollution problems which have the greatest 
health and ecological impacts, EPA has developed in one organiza- 
tional unit an approach for assessing simultaneously the environmen- 
tal impacts of industrial pollution discharge to the air, water, land 
and municipal systems. This multimedia approach necessarily in- 
volves the active participation of the appropriate EPA regulatory 
components and industry. Field sampling and RD and D programs 
are initiated based upon the outcome of the integrated industrial 
assessment approach. 


47374 (EPA—600/7-78-168, pp 23-27) Source Assessment meth- 
odology. Hughes, T.W. (Monsanto Research Corp., Dayton, OH). 
Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


The Industrial Environmental Research Laboratory (IERL) 
of EPA has the responsibility for insuring that pollution control 
technology is available for stationary sources to meet the goals of 
environmental legislation. IERL performs Source Assessments for 
determining the need to reduce emissions and discharges from pollu- 
tion sources. This paper presents a discussion of the steps involved in 
preparing a Source Assessment, and decisionmaking information 
used by IERL and an example of the effect of data uncertainty on 
IERL decisionmaking. 


47375 (EPA—600/7-78-168, pp 28-37) Health related programs. 
Sandhu, S.S.; Waters, M.D. (U.S. Environmental Protection 
Agency, Research Triangle Park, NC). Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


The growing concern for human health safety due to the ever 
increasing presence of a wide variety of chemicals in our environ- 
ment has been amplified by studies showing strong associations 
between chemical carcinogenesis and mutagenesis. The diversity of 
genotoxic insults inflicted by environmental chemicals and the need 
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to evaluate a large number of chemicals and complex mixtures has 
resulted in the use by this laboratory of a multilevel approach 
employing a battery of tests at each level. The emphasis in the Level 
I battery is on the detection of acute toxicity using mammalian cells 
in culture and intact animals and primary DNA damage and point 
mutation using microbial species. The Level II battery is designed to 
verify the results from Level I tests by employing bioassays involv- 
ing mammalian cells in culture, plants, insects, and short-term tests in 
intact animals. The emphasis in Level III tests is on quantitative risk 
assessment using conventional toxicological methods. 


47376 (EPA—600/7-78-168, pp 59-71) Field evaluation of the 
SASS train and Level-1 procedures. Smith, F.; Estes, E.D.; Wagoner, 
D. = ee Triangle Inst., Research Triangle Park, NC). Aug 
1978 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


This paper presents the results of a two-phased evaluation of 
Level-1 environmental assessment procedures. Phase I was a field 
evaluation of the SASS train. Three sample runs were made with 
two SASS trains sampling simultaneously and from approximately 
the same sampling point. A Method-5 train was used to estimate the 
true particulate loading. Comparisons of the SASS trains are made 
for total particulate, particle size distribution, organic classes, and 
trace elements. Phase II consisted of providing three participating 
organizations with control samples to challenge the spectrum of 
Level-1 analytical procedures. Estimates of intra- and interlabora- 
tory precision are made. 


47377 (EPA—600/7-78-168, pp 72-83) Inorganic emissions mea- 
surements, Maddalone, R.F.; Ryan, L.E. Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


The analysis of inorganic compounds requires the coordinat- 
ed use of a variety of analytical a This paper describes an 
inorganic analysis scheme consisting of an initial sample character- 
ization (stability, elemental composition, and morphology), bulk 
composition characterization, and x-ray diffraction data) and individ- 
ual particle characterization (single particle elemental composition, 
x-ray diffraction pattern, and morphology). The use of Multimedia 
Environmental Goal (MEG) compounds and their Minimum Acute 
Toxicity Effluent (MATE) values to focus analysis activities will be 
described. Data from a recent field test using this approach will be 
used to illustrate the information derived from these methods 


47378 (EPA—600/7-78-168, pp 93-97) Critique of organic Level- 
1 analysis. Jones, P.W.; Jakobsen, R.J. (Battelle Columbus Labs., 
Columbus, OH). Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


This paper provides an objective review of organic Level-1 
analysis. It attempts to point out present strengths and weaknesses, 
and to make recommendations concerning how improvements may 
be made. Areas which are addressed include the adequacy of sample 
size, the optimum LC separation scheme, problems associated with 
contamination both in the field and as a result of adsorbent degrada- 
tion, the utility of FT-IR, and LMRS analysis. 


47379 (EPA—600/7-78-168, pp 98-103) Environmental assess- 
ment measurement techniques for fugitive emissions. Kolnsberg, H.J. 
(The Research Corp. of New England, Wethersfield, CT). Aug 
1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


The paper describes the sampling and measurement tech- 
niques currently being employed or developed to determine the 
impact of industrial fugitive emissions on the environment. Three 
Y ogewe sampling techniques for airborne fugitive emissions and one 
or waterborne fugitive emissions with respect to their inherent 
accuracies and limitations. Site-specific modifications of the general 
techniques used in recent ustrial locations are studies at a variety of 
industrial locations are described and the results of the measurement 
programs reviewed. Efforts toward the development of a fugitive 
ambient sampling train for the measurement of airborne particulate 
and organic emissions are summarized. 


47380 (EPA—600/7-78-168, pp 147-152) Assessment of atmos- 
pheric emissions from petroleum refining. Rosebrook, D.D.; Wether- 
old, R.G.; Harris, G.E. (Radian Corp., Austin, TX). Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13-Feb 1978). 


A study, funded by the U.S. EPA, is currently being conduct- 
ed in order to assess the atmospheric emissions from petroleum 
refining operations. To accomplish this assessment measurements of 
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fugitive hydrocarbon and stack emissions are being made at a 
number of refineries throughout the country. Sources being sampled 
include valves, flanges, pumps and compressor seals process drains, 
pressure relief devices, process vents, heater and process stacks, 
cooling towers, API separators, dissolved-flotation units, o 
ditches, barometric sumps and holding ponds. This paper describes 
the methods being employed for the selection and screening of the 
above sources and the criteria used for making the sample - no 
sample decision. 


47381 (N—78-32596) Aircraft HO sub x and NO sub x emission 
effects on stratospheric ozone and temperature. Glatt, L.; Widhopf, 
G.F. (Aerospace Corp., El Segundo, CA (USA)). Sep 1978. Con- 
tract NAS1-13970. 72p. NTIS PC A04/MF AO1. 

A simplified two-dimensional vig yen photochemical 
model of the atmosphere was developed. The model was used to 
study the effect on the thermal and chemical structure of the 
atmosphere of two types of pollution cases: (1) injection of NOx and 
HOx from a hypothetical fleet of supersonic and subsonic aircraft 
and (2) injection of HOx from a hypothetical fleet of liquid-fueled 
hydrogen aircraft. The results are discussed with regard to strato- 
spheric perturbations in ozone, water vapor and temperature. 


47382 (ORNL/TM—6674) Mechanisms and rates of atmospher- 
ic deposition of selected trace elements and sulfate to a deciduous 
forest watershed. Lindberg, S.E.; Harriss, R.C.; Turner, R.R.; 
Shriner, D.S.; Huff, D.D. (Oak og National Lab., TN (USA)). 
Jun 1979. Contract W-7405-ENG-26. 550p. Dep. NTIS, PC A23/ 
MF AOl. 

Thesis. 

The critical links between anthropogenic emissions to the 
atmosphere and their effects on ecosystems are the mechanisms and 
rates of atmospheric deposition. The atmospheric input of several 
trace elements and sulfate to a deciduous forest canopy is quantified 
and the major mechanisms of deposition are determined. The study 
area was Walker Branch Watershed (WBW) in eastern Tennessee. 
The presence of a significant quantity of fly ash and dispersed soil 
particles on upward-facing leaf and flat surfaces suggested sedimen- 
tation to be a major mechanism of dry deposition to upper canopy 
elements. The agreement for deposition rates measured to inert, flat 
surfaces and to leaves was aad tar Cd, SO,/sup =/, Zn, and Mn 
but poor for Pb. The precipitation concentrations of H*, Pb, Mn, 
and SO,/sup =/ reached maximum values during the summer 
months. About 90% of the wet deposition of Pb and SO,/sup =/ 
was attributed to scavenging by in-cloud processes while for Cd and 
Mn, removal by in-cloud scavenging accounted for 60 to 70% of the 
deposition. The interception of incoming rain by the forest canopy 
resulted in a net increase in the concentrations of Cd, Mn, Pb, Zn, 
and SO,/sup =/ but a net decrease in the concentration of H*. The 
source of these elements in the forest canopy was primarily dry 
deposited aerosols for Pb, primarily internal plant leaching for Mn, 
Cd, and Zn, and an approximately equal combination of the two for 
SO,/sup =/. Significant fractions of the total annual elemental flux 
to the forest floor in a representative chestnut oak stand were 
attributable to external sources for Pb (99%), Zn (44%), Cd (42%), 
SO,/sup =/ (39%), and Mn (14%), the remainder being related to 
internal element cycling mechanisms. On an annual scale the dry 
deposition process constituted a significant fraction of the total 
atmospheric input of Cd and Zn (~ 20%), SOs/sup =/ (~ 35%), 
Pb (~ 55%), and Mn (~ 90%). (ERB) 


47383 (PB—286155) Electric utility steam generating units: 
background information for proposed NOx emission standards. (Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards). Jul 1978. 226p. NTIS 
PC Al1l1/MF AOl1. 

Revised Standards of Performance for the control of emis- 
sions of nitrogen oxides from electric utility power plants are being 
proposed under the authority of section 111 of the Clean Air Act. 
These standards would apply only to electric utility steam generat- 
ing units capable of combusting more than 73 MW heat input (250 
million Btu) of fossil fuel and for which construction or modification 
began on or after the date or proposal of the regulations. This 
document contains background information, environmental and eco- 
nomic impact assessments, and the rationale for the standards. 


47384 (PB—286159) Electric utility steam generating units: 
background information for proposed SO2 emission standards. Supple- 
ment report. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Office of Air Quality Planning and Standards). 
Aug 1978. 107p. NTIS PC A06/MF AOI. 

Revised Standards of Performance for the control of sulfur 
dioxide emissions from electric utility power plants are being pro- 
posed under the authority of section 111 of the Clean Air Act. These 
standards would apply only to electric utility steam generating units 
capable of combusting more than 73 MW heat input (250 million 
Btu) of fossil fuel and for which construction or modification began 
on or after the date of proposal of the regulations. This document 
contains background information, environmental and economic 
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impact assessments, and the rationale for the standards, as proposed 
under 40 CFR Part 60, Subpart Da. 


47385 (PB—286224) Electric utility steam generating units - 
particulate matter, background information for proposed emission 
standards. (Environmental Protection Agency, Research Triangle 
Park, NC (USA). Office of Air Quality Planning and Standards). Jul 
1978. 182p. 

Revised Standards of Performance for the control of emis- 
sions of particulate matter from electric utility power plants are 
being proposed under the authority of section 111 of the Clean Air 
Act. Fhese standards would apply only to electric utility steam 
generating units — of combusting more than 73 megawatts heat 
input (250 million Btu/hr) of fossil fuel and for which construction 
or modification began on or after the date of proposal of the 
regulations. This document contains background information, envi- 
ronmental and economic impact assessments, and the rationale for 
the standards, as proposed under 40 CFR Part 60, Subpart Da. 


47386 (PB—286225) Electric utility steam generating units back- 
ground information for proposed SO2 emission standards. Final report. 
(Mitre Corp., McLean, VA (USA). METREK Div.). Jul 1978. 
Contract EPA-68-02-2526. 488p. 

The report discusses the legal alternatives to revising the 
standard of performance for sulfur dioxide emissions from steam/ 
electric generators with heat inputs greater than 250 million BTU/ 
hour. Alternative sulfur dioxide control technologies are discussed. 
The environmental and economic impact of various alternative 
sulfur dioxide standards are discussed, also. The report contains 50 
references to detailed technical reports discussing all aspects of flue 
gas desulfurization at steam/electric generators. (Portions of this 
document are not fully legible) 


47387 (PB—286231) Energy requirements of present pollution 

control technology. Final report, 4 March 1976-30 June 1976. Serth, 

R.W.; Hockett, R.S. (Monsanto Research Corp., Dayton, OH 

USA). May 1978. Contract EPA-68-02-1320. 103p. NTIS PC A06/ 
AOl. 


Estimates of energy requirements for pollution control at 
stationary sources in the United States, as compiled from the litera- 
ture, are presented and discussed. The data are analyzed to deter- 
mine the distribution of energy requirements among economic sec- 
tors and among pollutant types. Alternative methods of pollution 
control that are potentially less energy intensive and still capable of 
meeting environmental regulations are also discussed. 


47388 (PB—286416) Environment Midwest, January 1977 
through December 1977. (Environmental Protection Agency, Chica- 
go, IL (USA). Region V). Jan 1977. 186p. NTIS PC A09/MF AOI1. 

This document compiles the January 1977 through December 
1977 issuances of ENVIRONMENT MIDWEST into a single 
volume. This periodical publication reports on environmental pro- 
tection in the midwestern United States. 


47389 (PB—288842) Visibility protection for class 1 areas: the 
technical basis. Final report. Charlson, R.J.; Waggoner, A.P.; Thie- 
kle, J.F. (Council on Environmental Quality, Washington, DC 
(USA)). Aug 1978. Contract EQ7AD498. 117p. NTIS PC A06/MF 
AOl. 


This report considers the following: Explanation of visibility 
impairment: distinction between natural visibility degradation and 
the effects of human activity-induced pollutants; relation of physical 
and chemical measurements of visual air quality with human percep- 
tion of impaired visibility; survey of methods for assessing visual air 
— proposed tentative criterion for visual air quality as a basis 
or regulatory action; and identification of data gaps. 


47390 (PB—289857) Research, demonstration, training, and fel- 
lowship awards listing awards during October 1977-March 1978. (En- 
vironmental Protection Agency, Washington, DC (USA). Grants 
Administration Div.). 1978. 196p. NTIS PC A09/MF AO1. 

This publication lists the grant awards offered by EPA during 
the period of October 1977 - March 1978, Fiscal Year 1978, for 
research, demonstration, training, and fellowship programs. A brief 
project description for most of the research and demonstration 
grants administered by Headquarters is contained in Section Two, 
arranged in ascending order of the Grant Identification Number. A 
Grant Number Index is included to assist cross-referencing into 
Section One material. 


47391 (UCID—18204) Resuspension of toxic aerosol using 
MATHEW—ADPIC wind field—transport and diffusion codes. 
Porch, W.M. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Jun 1979. Contract W-7405-ENG-48. 28p. Dep. NTIS, 
PC A03/MF AOl. 

Computer codes have been written which estimate toxic 
aerosol resuspension based on computed deposition from a primary 
source, wind, and surface characteristics. The primary deposition 
pattern and the transport, diffusion, and redeposition of the resu- 
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spended toxic aerosol are calculated using a mass-consistent wind 
field model including topography (MATHEW) and a particle-in-cell 
diffusion and transport model (ADPIC) which were developed at 
LLL. The source term for resuspended toxic aerosol is determined 
by multiplying the total aerosol flux as a function of wind speed by 
the area of highest concentration and the fraction of suspended 
material estimated to be toxic. Preliminary calculations based on a 
test problem at the Nevada Test Site determined an hourly averaged 
maximum resuspension factor of 10~* for a 15 m/sec wind which is 
within an admittedly large range of resuspension factor measure- 
ments using experimental data. 


47392 (Y/UB—10) Environmental monitoring report: United 
States Department of Energy, Oak Ridge facilities, calendar year 
1978. (Oak Ridge Gaseous Diffusion Plant, TN (USA); Oak Ridge 
National Lab., (USA); Oak Ridge Y-12 Plant, TN (USA)). 1 Jun 
1979. Contract W-7405-ENG-26. 73p. Dep. NTIS, PC A04/MF 
AOl. 

The Environmental Monitoring Program for the Oak Ridge 
area includes sampling and analysis of air, water from surface 
streams, creek sediments, biota, and soil for both radioactive and 
nonradioactive materials. A summary of the results of the program 
for calendar year 1978 is presented. Surveillance of radioactivity in 
the Oak Ridge environs indicates that atmospheric concentrations of 
radioactivity were not significantly different from other areas in East 
Tennessee. Concentrations of radioactivity in the Clinch River and 
in fish collected from the river were less than 3% of the permissible 
concentration and intake guides for individuals in the offsite environ- 
ment. While some radioactivity was released to the environment 
from plant operations, the concentrations in all of the media sampled 
were well below established standards. The total body dose to an 
individual at the site boundary was calculated to be 6.4 mrem/yr. 
The maximum 50-year dose commitment to the critical organ of an 
individual from the aquatic food chain was calculated to be 35 
millirem to the liver. The maximum dose commitment to individuals 
living nearest the site boundary from airborne releases, assuming 
continuous residence, was 0.14 millirem to the total body and 1.0 
millirem to the lung. The average total body dose to an Oak Ridge 
resident was estimated to be 0.05 millirem; the average dose commit- 
ment to the lung of an Oak Ridge resident was 0.17 millirem. The 
cumulative total body dose to the population within an 80-kilometer 
radius of the Oak Ridge facilities resulting from 1978 effluents was 
calculated to be 5.6 man-rem. Surveillance of nonradioactive materi- 
als in Oak Ridge environs shows that established limits were not 
exceeded for those materials possibly present in the air as a result of 
plant operations with the exception of fluorides which exceeded the 
limits on two occasions. 


47393 Model for coal fly ash filtration. Dennis, R.; Klemm, 
H.A. (Geophysics Corp. of America, Bedford, MA). J. Air Pollut. 
Control Assoc.; 29: No. 3, 230-234(Mar 1979). 

A new mathematical model for predicting the performance of 
woven glass filters with coal fly ash is described. The data base for 
this development includes an extensive bench and pilot scale study, 
field data from prior studies of fly ash filtration with glass fabrics, 
past studies of fabric filter cleaning mechanisms and a literature 
survey. Trial model applications with utility boilers operating at 
Sunbury, PA and Nucla, CO indicate excellent agreement between 
theory and practice for penetration and resistance characteristics. 
The introduction and experimental confirmation of two physical 
relationships were instrumental in model design. The first describes 
how dust dislodges from a fabric and its subsequent impact upon 
resistance and penetration in a multichambered system. The second 
concept relates to the large fraction of ash that passes through 
temporarily or permanently unblocked pores such that particle pene- 
trations are essentially size independent. Additionally, the quantita- 
tion of the cleaning action and energy with dust removal method is 
included in the model. The calculation of dust specific resistance 
coefficient, based on size distribution parameters provides improved 
estimates of Ko in lieu of its preferred direct measurement. 


47394 Comparison of instruments for measuring total atmospher- 
ic ozone at the Mauna-Loa background station. Kovalev, 
V.A.;Romashkina, K.I./ Eliseev, A.A. Meteorol. Gidrol.; No. 6, 110- 
113(Jun 1978). (In Russian). 

Results are given for the measurements of total ozone content 
and spectral transparency of the atmosphere as made with the Soviet 
M-83 type line instrument and instruments used at background 
stations of the USA. The instruments were compared on Mt. Mauna 
Loa (Hawaii) at a height of 3,400 meters above sea level. A number 
of measurements were made in Boulder (Colorado) at an elevation of 
1,600 meters above sea level. The measurements of total ozone 
content as made with the Soviet and American instruments did not 
differ by more than 5%. Also listed are the measurements of the 
atmosphere’s spectral transparency. 8 references, | figure, 2 tables. 
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RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 47391, 47392, 47415 


47395 (EML—356(App.)) Environmental Measurements Labo- 
ent of Eon. 


ratory environmental quarterly. Appendix. (Departm 
New York (USA). Environmental Measurements Lab.). 1 Jul 19 
238p. Dep. NTIS, PC A1l1/MF AO}. 

Statistics are presented in tabular form for: Sr deposition at 
world land sites; radionuclides and trace metals in surface air; 
radiostrontium in milk and tap water; table of conversion factors; 
and a table of radionuclides. Seventy-seven sites are covered. (PCS) 


47396 (MLM—2608) Annual environmental monitoring report: 
calendar year 1978, Farmer, B.M.; Carfagno, D.G. (Mound Lab., 
Miamisburg, OH (USA)). 25 Apr 1979. Contract EY-76-C-04-0053. 
46p. Dep. NTIS, PC A03/MF AOl1. 

The local environment surrounding Mound Facility was mon- 
itored for tritium and plutonium-238. The environmental eters 
analyzed included air, water, foodstuffs, and sediment. The average 
concentrations of plutonium-238 and tritium were within the applica- 
ble stringent standards for radioactive species adopted by the U.S. 
DOE. Data concerning nonradioactive species in air and water are 
also presented and compared to federal, state, and local standards 
where applicable. The average incremental concentrations of pluto- 
nium-238 and tritium oxide in air measured at all offsite locations 
were 0.67 x 107 *’ and 0.39 x 10-" w~Ci/ml, respectively. The average 
concentration of plutonium-238 and the average incremental tritium 
measured in the Great Miami River were < 0.21 x 107? and 0.12 x 
10-* pCi/ml, respectively. The average concentration of plutonium- 
238 and average incremental concentration of tritium found in 
surface water and the drinking water of the area municipalities were 
only a fraction of each respective DOE RCG and EPA standard. 
Although there are no specific standards (RCG) for plutonium-238 
and tritium in foodstuffs, the concentrations found, if compared to 
the water standard, are also a small fraction of the RCG. Effluent 
stream analyses indicated that several limitations, i.e., suspended 
solids, residual chlorine, and dissolved solids, were exceeded a few 
times. All results indicate that Mound effluent streams have no 
significant effect on the Great Miami River and do not cause Ohio 
stream standards to be exceeded. The person-rem calculated to 80 
km for the total population was 68 person-rem above that from 
natural radiation. Natural radiation would result in approximately 
320,000 person-rem for the area. (ERB) 


47397 (NUREG/CR—0711) Evaluation of methods for the de- 
termination of x- and gamma-ray exposure attributable to a nuclear 
facility using environmental TLD measurements. de Planque, G. 
(Department of Energy, New York (USA). Environmental Measure- 
ments Lab.). May 1979. 44p. (EML—355). Dep. NTIS, PC A03/MF 
AOl. 


Methods for interpreting thermoluminescence dosimeter 
(TLD) measurements made near nuclear facilities have been evaluat- 
ed. These methods consist of techniques for estimating background 
radiation, i.e., all non-facility related environmental radiation, which 
can then be subtracted from TLD measurements of total environ- 
mental exposure to isolate any facility contribution. Tests were made 
with several years of background measurements at five sites in each 
of two geographical areas. Results are presented for monthly, quar- 
terly, and annual intervals. At the sites studied, annual background 
exposures determined from monthly TLD measurements averaged 
about 65 mR. The best methods provided estimates of these annual 
exposures within 1.4 mR (1 standard deviation). Differences among 
the methods were small, but larger discrepancies are suggested for 
areas with radiation backgrounds of different composition and mea- 
surements of lower precision. This study indicated that with the 
optimum method and high precision data it is possible to determine 
an annual facility contribution of 10 mR within 1.5 mR (1 standard 
deviation). 


47398 (ORO—3944-16) Atmospheric tritium. Progress report, 
1978 July 1—1979 June 30. Oestlund, H.G.; Mason, A.S. (Miami 
Univ., FL (USA). Rosenstiel School of Marine and Atmospheric 
Sciences). 1979. Contract EY-76-S-05-3944. 42p. Dep. NTIS, PC 
A03/MF AOI. 

Data are presented from field sampling (Alaska, Florida, New 
Zealand) of stratospheric content of tritium and tritiated compounds, 
including rain concentrations. (PCS) 


47399 (PB—287502) An atmospheric tritium and carbon-14 mon- 
itoring system. Thompson, J.L.; Duce, S.W.; Keller, J.H. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Sep 1978. Contract 
DOE-EY-76-C-07-1570. 22p. 

Atmospheric monitoring of gaseous 3H and 14C in and 
around nuclear facilities is of interest because these nuclides may 
contribute to the environmental dose commitment. A sampling 
system has been designed to measure 3H and 14C at concentrations 
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on the order of 0.01 pCi/cc of air. This system, which may run 
unattended for periods up to two weeks at a controlled flow of 80 
cc/min is small, portable, and only requires electrical power. The air 
sample is pulled through silica gel and molecular sieve adsorbent 
columns at a rate determined by small orifices. Part of the air stream 
passes through a heated catalytic oxidizer prior to the adsorbent 
columns. The adsorbent columns are returned to the laboratory for 
analysis. Tritium is counted as HTO, and 14C as CO2, by liquid 
scintillation techniques. The analysis reveals the concentration of 
these radionuclides originally present as HTO and CO2, as well as 
the concentration in other forms which are oxidizable to these 
species. 


47400 (Y/UB—11) Environmental monitoring report, United 
States Department of Energy, Paducah Gaseous Diffusion Plant, 
calendar year 1978. (Oak Ridge Y-12 Plant, TN (USA)). 1 Jun 1979. 
Contract W-7405-ENG-26. 35p. Dep. NTIS, PC A03/MF AOl. 

Air, water, soil, and grass in the vicinity of the Paducah 
Gaseous Diffusion Plant were continuously or periodically sampled. 
Analyses for materials known to be in plant effluents were made to 
provide effluent control information and to determine compliance 
with applicable air and water quality standards. Air analysis for 
radioactivity indicated concentrations at each offsite sampling sta- 
tion averaged less than one percent of the applicable Radioactivity 
Concentration Guide. All onsite and offsite airborne fluoride samples 
met the Kentucky one-week and one-month standards for gaseous 
HF. Offsite analyses for fluorides in grass met the Kentucky air 
quality requirements. Soil samples were analyzed for uranium and 
showed no significant deviation from background. There was no 
detectable change in chemical, physical, or radioactive characteris- 
tics of either the Ohio River or ground water attributable to Padu- 
cah Gaseous Diffusion Plant operations. The results of water sample 
analyses of the Ohio River show the chromium and fluoride concen- 
trations to be in compliance with the requirements of the applicable 
Kentucky regulations. The concentration of hexavalent chromium in 
Little Bayou Creek has been in excess of the Kentucky aquatic life 
standard of 0.05 mg/1 due to cooling tower windage. (ERB) 


47401 Stationary distribution of the charges of B-active aerosol 
particles. Berezhnoi, V.M.; Kirichenko, V.N.; Petryanov, A.LV. (L. 
Ya. Karpov Scientific Physicochemical Research Institute, 
Moscow). Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 10, 760-762(Oct 
1978). 

A theoretical and experimental study is performed on the 
electrostatic charging of hot aerosol particles in a constant external 
electric field. (AIP) 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 47390 


47402 (CONF-781213—9) Stochastic method for predicting the 
dispersion of thermal effluents in the environment. Witten, A.J.; 
Molyneux, J.E. (Oak Ridge National Lab., TN (USA); Rochester 
Univ., NY (USA)). 1978. Contract W-7405-ENG-26. 15p. Dep. 
NTIS, PC A02/MF AO1. 

From Winter simulation conference; Miami Beach, FL, USA 
(4 Dec 1978). 

This problem has been formulated in one-dimension with the 
advection velocity being a random function of time. If it is assumed 
that the time integral of this random velocity is gaussian, then all the 
excess temperature statistics can be expressed in terms of the mean 
flow and the autocorrelation of the random fluctuations. This as- 
sumption is not particularly restrictive, since it is imposed on the 
integral of the random variable, and is necessary to make the 
problem tractable. Using this method, general expressions for all the 
moments of the excess temperature have been derived. In addition, a 
number of closed-form special cases have been solved for the prob- 
ability distribution. Results to date have proved to be quite interest- 
ing. In particular this work demonstrates the nonlinear dependence 
of the excess temperature on the advective flow. Therefore, using a 
long-term averaged flow does not produce the same result as solving 
the transient problem and then averaging. In fact, if the rms velocity 
fluctuations are large, a simple solution using the mean flow could 
underestimate the excess temperature by a factor of two. 


47403 (PB—286364) Mathematical model for multiple cooling 
tower plumes. Final report. Wu, F.H.Y.; Koh, R.C.Y. (California 
Inst. of Tech., Pasadena (USA). W.K. Kellogg Radiation Lab.). Jun 
1978. 133p. NTIS PC A07/MF AOl1. 

A mathematical model is developed for the prediction of 
pane properties such as excess plume temperature, humidity and 
iquid phase moisture (water droplet), plume trajectory, width, and 
dilution at the merging locations and the beginning and ending 
points of the visible part of the plumes. Detailed printout and 
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contour plots of excess temperature and moisture distribution can 
also be obtained if desired. Based on comparison with laboratory 
data this model gives good predictions for the case of dry plumes (no 
moisture involved). It should be noted that several empirical coeffi- 
cients are as yet not accurately known. Verification of this model for 
the wet plume (such as for prototype cooling tower plumes) and the 
determination of the values for these empirical coefficients to be 
used in prototype applications must await detailed comparison with 
field data. 


47404 Assessment of effectiveness of the impact on a fog by a 
thermal point source. Andreev, V.M. Meteorol. Gidrol.; No. 6, 26- 
31(Jun 1978). (In Russian). 

A procedure is suggested for calculating the space variation 
of meteorological fields in the impact on a fog using the model of a 
steady-state radiation fog. From results of calculating the change in 
water content and temperature an assessment is made of the effec- 
tiveness of thermal impact for two positions of heat sources in a fog. 


REGULATIONS 


REFER ALSO TO CITATION(S) 47373, 47374, 47383, 47384, 
47385, 47386, 47388, 47389 


47405 (PB—289924) A fortran program for computing the pollut- 
ant standards index (psi). Ott, W.R. (Environmental Protection 
fet: Washington, DC (USA)). May 1978. 73p. NTIS PC A04/ 
MF AOl. 


This report gives full documentation and serves as a user's 
manual for INDEX.PLOT, a Fortran computer program designed 
to calculate the Pollutant Standards Index (PSI). The PSI was 
proposed in the Federal Register in September 1976 by the Environ- 
mental Protection Agency as a nationally uniform air pollution 
index, and is intended for use by State and local air pollution control 
agencies under Section 319 of the Clean Air Act. This computer 
program, which was originally developed to test the structure of 
PSI, has now been expanded as a general purpose program which 
can compute daily index values for a month, a season, a year, or 
longer. The program consists of 563 Fortran statements and contains 
seven specialized subroutines. By use of the subroutines, the main 
program: lists the raw data, along with any data set labels; inven- 
tories missing values in the data set; plots a time series graph of PSI 
values on the line printer; calculates statistics for PSI (mean, stand- 
ard deviation, range, coefficients of skewness and kurtosis); and 
generates and plots a frequency distribution of PSI values, along 
with cumulative frequencies, on the line printer. A complete listing 
of the program is given, along with tone outputs and descriptions 
of each subroutine. This program can be used for describing air 
quality trends, comparing data from different monitoring stations, 
and developing environmental quality profiles. (Color illustrations 
reproduced in black and white) 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 47424 


47406 (LA-UR—79-1231) Computer generated movies to display 
biotelemetry data. White, G.C. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 7p. (CONF-790705—1). 
Dep. NTIS, PC A02/MF AO1. 

From International conference on wildlife biotelemetry; Lara- 
mie, WY, USA (30 Jul 1979). 

The three dimensional nature of biotelemetry data (x, y, time) 
makes them difficult to comprehend. Graphic displays provide a 
means of extracting information and analyzing biotelemetry data. 
The extensive computer graphics facilities at Los Alamos Scientific 
Laboratory have been utilized to analyze elk biotelemetry data. 
Fixes have been taken weekly for 14 months on 14 animals’. The 
inadequacy of still graphic displays to portray the time dimension of 
this data has lead to the use of computer generated movies to help 
grasp time relationships. A computer movie of the data from one 
animal demonstrates habitat use as a function of time, while a movie 
of 2 or more animals illustrates the correlations between the animals 
movements. About 2 hours of computer time were required to 
generate the movies for each animal for 1 year of data. The cost of 
the movies is quite small relative to the cost of collecting the data, so 
that computer generated movies are a reasonable method to depict 
biotelemetry data. 
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47407 (RHO-LD—70) Granulometric data 216-S crib facilities 
monitoring well sediments. Fecht, K.R.; Last, G.V.; Marratt, M.C. 
(Atomics International Div., Richland, WA (USA). Rockwell Han- 
ford Operations). Dec 1978. Contract EY-77-C-06-1030. 147p. Dep. 
NTIS, PC A07/MF AOl1. 

The document, prepared for the Long-Term Management of 
Low-Level Wastes Program, is part of the Site Assessment Activity 
and Data Collection and Analysis Subactivity. The grain size data 
tabulated were used to prepare detailed geologic maps of 216-S Crib 
Facilities. These maps and the disaggregated grain size data, an 
integral part of the Long-Term Management of Low-Level Wastes 
Program data base, are for use in predicting the spatial distribution 
of radionuclides in the vadose zone, for risk assessment studies, and 
for technology development and demonstration. Approximately 
1850 sediment samples collected during the drilling of wells in the 
216-S Crib Facilities have been analyzed for grain size and calcium 
carbonate content. The grain size data were used to categorize the 
sediment samples into sediment classes. The granulometric data, the 
calcium carbonate data, and the sediment class of each of the 
sediment samples are documented. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 45842, 45843, 47371, 47374, 
47376, 47377, 47379, 47392, 47400, 47428, 47441 


47408 (AD-A—061779) Fate and effects of crude oil spilled on 
permafrost terrain. Annual progress report No. 2, Jun 76-Jul 77. 
McFadden, T.; Jenkins, T.; Collins, C.; Johnson, L.; McCown, B. 
(Cold Regions Research and Engineering Lab., Hanover, NH 
(USA)). Dec 1977. 50p. NTIS PC A03/MF AOl1. 

A study was initiated in 1975 to evaluate the fate and effects 
of crude oil spilled on a taiga-covered permafrost site in Alaska. 
During this second year of the study the logistical portion of the 
experiments was completed with a spill of hot Prudhoe Bay crude 
oil in July 1976. This spill was compared with one that took place in 
February 1976 (reported upon in the first annual progress report). 
Studies on the differences in the fate of the oil, its effects on the 
permafrost, and its impact on the biological communities were 
continued and expanded. Oil moved downslope at a much faster rate 
during the summer spill than during the winter spill. In the winter 
the oil cooled and pooled rapidly. The summer spill covered ap- 
proximately one-third more surface area than did the winter spill in 
the final configuration, even though the two spills were of almost 
identical volume. Increases in microbial populations and activities 
during the months following the spill were evident. Increased counts 
of bacteria, yeasts, denitrifying bacteria, and petroleum-degrading 
bacteria following the oil spills were particularly evident. Analysis 
of the oil's decomposition using gas chromatography techniques 
indicated that the low molecular weight fractions, methane and 
ethane, were lost almost immediately after the spill in each case. 


47409 (CONF-790499—1) Siting and institutional impacts of 
RCRA. Carnes, S. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From American Society of Civil Engineers Power Research 
Council/Electric Power Research Institute workshop; San Diego, 
CA, USA (23 Apr 1979). 

The institutional and siting impacts of Resource Conservation 
and Recovery Act (RCRA) on energy supply systems generally, and 
utilities and coal fuel cycle technologies in particular, are difficult to 
ascertain due to the evolutionary nature of the law and its implemen- 
tation. Although impacts will be identified as the implementation 
process proceeds, some research has already indicated that technical 
and administrative compliance costs to utilities should be minimal 
(amounting to approximately 1% of the annual production value of 
the utilities). Compliance with the law should not be overly prob- 
lematic for existing facilities, but the siting of new facilities may be 
constrained by RCRA and RCRA-related concerns. 


47410 (CONF-790726—2) Cycling indices for ecosystem models. 
Carney, J.H.; Gardner, R.H.; Mankin, J.B.; DeAngelis, D.L. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
2lp. Dep. NTIS, PC A02/MF AOl1. 

From Summer computer simulation conference; Toronto, On- 
tario, Canada (Jul 1979). 

The study of ecosystems is aided by representing structural 
and functional groups of organisms or processes as discrete compo- 
nents. A complex compartment model will explicitly map pathways 
from one compartment to another and specify transfer rates. This 
quantitative description allows insight into the dynamics of flow of 
nutrients, toxic chemicals, radionuclides, or energy. Three new 
indices that calculate compartment-specific probabilities of occur- 
rence and recycling and illustrate the problem of applying these 
indices to ecosystem models are presented. 
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47411 (DOE/EV—0036, pp 25p, Report U) Critical review and 
assessment of environmental and safety problems in hydrogen energy 
system. Edeskuty, F.J.; Bartlit, J.R.; Carlson, R.V. (Los Alamos 
Scientific Lab., NM). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

This project was originally intended to assess the safety of 
hydrogen shipments. Subsequently, it grew into an assessment of the 
safety and environmental aspects of the production, storage, ship- 
ment, and end-use of hydrogen. For this reason, the safety problems 
anticipated in the shipment hydrogen were studied first. most 
probable modes of shipment were considered to be the transmission 
of gas by pipeline and the buik shipment of cryogenic or liquid 
hydrogen. It was also necessary to address the problems of hydrogen 
embrittlement and the existing rules, codes, and regulations control- 
ling the shipment of hydrogen. Results of the investigations of 
hydrogen embrittlement and rules and regulations are summarized. It 
is concluded that current codes and regulations are adequate for 
present usage. 


47412 (LA—7865-MS) Determination of mercury in environmen- 
tal materials. Gladney, E.S.; Owens, J.W.; Perrin, D.R. (Los Alamos 
Scientific Lab., NM (USA)). Jun 1979. Contract W-7405-ENG-36. 
12p. Dep. NTIS, PC A02/MF AO1. 

A voluminous literature has developed on environmental Hg 
measurement over the past 15 yrs. No prac go a has proven to 
be optimal for ppB level measurements in all environmental matri- 
ces. This report summarizes the combination of sampling and analyt- 
ical methods in use in the Environmental Surveillance Group and 
presents our approach to quality assurance for this especially diffi- 
cult analysis. 


47413 (ORNL/EIS—128) Reviews of the environmental effects 
of pollutants: XI. Chlorophenols. Kozak, V.P.; Simsiman, G.V.; Ches- 
ters, G.; Stensby, D.; Harkin, J. (Wisconsin Univ., Madison (USA). 
Water Resources Center). Jun 1979. Contract W-7405-ENG-26. 
519p. (EPA—600/1-79-012). omy NTIS, PC A22/MF A011. 

This study reviews the health and environmental effects of 
chlorophenols. It includes discussions of physical and chemical 
properties; analytical methods; biological aspects in microor; 
plants, animals, and humans; environmental distribution and transfor- 
mation; and environmental interactions and their co: uences. All 
of the economically or environmentally important chlorophenol 
isomers are reviewed: 2-chlorophenol, 2,4-dichlorophenol, 2,4,5- 
trichlorophenol, 2,4,6-trichlorophenol, tetrachlorophenols, and pen- 
tachlorophenol. Approximately 400 references are cited. Chronic 
toxicity of chlorophenols to humans has not been documented. 
Available data indhcate that chlorophenols do not tumori- 
genic, mutagenic, or teratogenic properties. Several isomers may be 
embryotoxic. 2-Chlorophenol, 2,4-dichlorophenol, and 2,4,5-trichlor- 
ophenol may promote tumors in mice. Available data fail to suggest 
a direct carcinogenic potential of any of the isomers reviewed. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 47392, 47397, 47451 


47414 (DOE/EA—0022) Decommissioning and decontamination 
activity, Gnome Site, Eddy County, New Mexico. (Department of 
Energy, Washington, DC (USA)). Oct 1978. 30p. Dep. NTIS, PC 
A03/MF AOl1. 

The purpose of this assessment is to present a brief description 
of the proposed activity and its potential impacts on the environ- 
ment. This assessment will constitute an evaluation as to whether or 
not a formal Environmental Statement need be prepared. As back- 
ground to the proposed activity, Project Gnome was an under- 
ground nuclear test conducted in December 1961 as part of the 
PLOWSHARE Program. The project site is located about 25 miles 
southeast of Carlsbad, New Mexico. By means of an excavated shaft 
and tunnel, a 3-kiloton nuclear explosive was emplaced and detonat- 
ed in a salt bed about 1200 feet below the surface. The uncontaminat- 
ed rock and salt muck from the original excavation and subsequent 
contaminated muck and minor construction debris from reentry 
activities into the nuclear cavity is commingled and stored in a pile 
near the Gnome/Coach Shaft. Other areas on the site are known to 
have been contaminated. In 1969, a program was conducted to 
cleanup and dispose of all surface contamination to whatever depth 
it occurred in excess of 0.1 mR/hr. Contaminated materials and soil 
were collected and disposed into the Gnome shaft, which was filled 
and sealed. Since then, NV has proposed to DOE/HQ much lower 
criteria for residual radioactive contamination for the Gnome Site. 
These proposed criteria were to collect and dispose of surficial 
materials which contain more than 2 x 10~* microcuries per gram of 
soil for beta/gamma emitters and 3 x 10~? microcuries per milliliter 
of tritium in soil moisture. According to the latest reconnaissance in 
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1972, low concentrations of Cs-137, Sr-90 and tritium were present 
at various locations on the site in excess of these proposed guidelines. 
Other operational areas within the site are suspected of containing 
radioactive contamination in much lesser volume, which are to be 
determined by careful probing and monitoring, as described in the 
next section. 


47415 (NVO—0410-51) Operation CRESSET: onsite radiologi- 
cal safety report, October 1977—September 1978. Mullen, O.W.; 
Eubank, B.F. (comps.). (Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (USA)). Jun 1979. Contract EY-76-C-08-0410. 
33p. Dep. NTIS, PC A03/MF AOI1. 

CRESSET was the name assigned to the series of under- 
ground nuclear experiments conducted at the Nevada Test Site from 
October 1, 1977 to September 30, 1978. Remote radiation measure- 
ments were taken during and after each nuclear experiment by a 
telemetry system. Monitors with portable radiation detection instru- 
ments surveyed reentry routes into ground zeroes before other 
planned entries were made. Continuous surveillance was provided 
while personnel were in radiation areas and appropriate precautions 
were taken to protect persons from unnecessary exposure to radi- 
ation and toxic gases. Protective clothing and equipment were issued 
as needed. Complete radiological safety and industrial hygiene cov- 
erage was provided during drilling and mineback operations. Tele- 
metered and portable radiation detector measurements are listed. 
Detection instrumentation used is described and specific operational 
procedures are defined. 


47416 Health Physics Society. New York, NY; Pergamon Press 
(1978). 62p. (CONF-780657—(Absts.)). 


From 23. meeting of the Health Physics Society; Minneapolis, 
MN, USA (18 Jun 1978). 


SOIL 
REFER ALSO TO CITATION(S) 46006, 47418 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 47396, 47400, 47518 


47417 (EMSL- LV—0539- 24) Summary | meest of the grazing 


studies conducted on a p ge in Area 13 of the 
Nevada Test Site. Smith, D.D. Guviccamenia 1 Protection Agency, 
Las Vegas, NV (USA). Environmental Monitoring and Support 
Lab.). May '- Contract EY-76-A-08-0539. 113p. Dep. NTIS, PC 
A06/MF AO1 

Actinide concentrations in the tissues of beef animals periodi- 
cally sacrificed and sampled during a 3-year grazing study on a 
plutonium-contaminated range of the Nevada Test Site are tabulated 
and discussed. The primary objective of this study was to determine 
the uptake and tissue distribution of the plutonium by ruminants. 
Food habit analyses of ingesta from rumen-fistulated steers and 
sacrificed cattle revealed that shrub species made up the major 
portion of their diet during most seasons of the year. Grasses were 
preferred during the spring months. Using activity levels found in 
the rumen contents, it was estimated that a study cow ingested 100 
microcuries of plutonium-239 prior to sacrifice. Of this, 16.4 micro- 
curies was in rumen fluids from which a combined retention factor 
of 0.0034% was calculated for the bone, muscle, and liver. Compari- 
sons of plutonium-239/plutonium-238 ratios in ingesta and tissues 
indicate that the plutonium-238 is more readily absorbed and re- 
tained. No radiologically significant lesions were found. The gonadal 
concentrations of the actinides were significantly higher than those 
of blood and muscle and approached those of bone. These data 
indicate that consideration should be given to the plutonium-239 
dose to gonads as well as that to bone, liver, and lungs of man. 
Actinide concentrations of animals born in the study areas showed 
an increasing trend with time. Concentrations of plutonium-239 in 
the lung, liver, muscle, and femur tissues of the Area 13 cattle were 
significantly higher than in tissues collected from grazing cattle from 
other sites. The plutonium-239 concentrations in bones, lungs, and 
livers collected from wildlife with free access to and from the 
contaminated zones reflect the dilution resulting from these animals 
ranging into the less contaminated areas around the study sites. 





47418 (PB—287559) Transuranic element transport in agricultur- 
al systems (soil to food chain transfer of nuclear fuel cycle radionu- 
clides). Quarterly progress report. Wallace, A.; Romney, E.M.; Ni- 
shita, H.; Schulz, R.K. (California Univ., Los Angeles (USA). Lab. 
of Nuclear Medicine and Radiation Biology). Oct 1978. 14p. NTIS 
PC A02/MF AOI. 

A method is described for the isolation and determination of 
the transuranium metals in various agricultural plant systems. Pre- 
cipitation and ion exchange techniques are used to isolate, essentially 
carrier free, the isotopes of 237Np, 239,240Pu and 241Am from 1 - 
50 g plant samples. Chemical yields range from > or = 80% for Np 
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to > or = 90% for Pu and Am. The samples are sufficiently free of 
contaminant metals after analysis that direct radioassay can be done 
without time-consuming electroplating techniques being applied. 
Alpha spectra are essentially free of scatter or self absorption. 
Transuranic contamination in the chemical reagents used in the 
analysis as well as the slight cross contamination between samples by 
way of the glass ion exchange columns limit our sensitivity. Howev- 
er, as these areas of contamination are identified and corrected, 
sensitivities of 0.1 d/m/g/ of plant are not unrealistic goals in future 
analyses. 


47419 (UCRL—82545(Rev.1)) Transfer factors for assessing the 
dose from radionuclides in agricultural products. Ng, Y.C.; Colsher, 
C.S.; Thompson, S.E. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 13 Jun 1979. Contract W-7405-ENG-48. 28p. 
(CONF-790325—8). Dep. NTIS, PC A03/MF AO1. 

From International symposium on biological implications of 
radionuclides released from nuclear industries; Vienna, Austria (26 
Mar 1979). 

Transfer factors to predict the environmental transport of 
radionuclides through terrestrial foodchains to man were derived 
from the literature for radionuclides associated with the nuclear fuel 
cycle. We present updated transfer coefficients to predict the con- 
centration of a radionuclide in cow’s milk and other animal products 
and concentration factors (CF) to predict the concentration in a food 
or feed crop from that in soil. Where possible we note the variation 
of the transfer factor with physical and chemical form of the 
radionuclide and environmental factors, and characterize the distri- 
bution and uncertainty in the estimate. The updated transfer factors 
are compared with those listed in regulatory guides. The new 
estimates lead to recommended changes (both increases and de- 
creases) in the listed transfer coefficients for milk and meat and to 
the suggested practice of adopting multiple soil-to-plant CF’s that 
vary with the type of crop and soil in the place of a single generic 
CF to predict the concentration of a radionuclide in a crop from that 
in soil. The updated transfer factors will be useful to assess the dose 
from radionuclides released from nuclear facilities and evaluating 
compliance with regulations governing the release of radionuclides. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 45835, 45851, 46794, 47406, 47424 


47420 (CONF-790486—4) Environmental toxicology: issues, 
problems, and challenges. Auerbach, S.I.; Gehrs, C.W. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 22p. 
Dep. NTIS, PC A02/MF AO1. 

From Biology division research conference on the scientific 
basis of toxicity assessment; Gatlinburg, TN, USA (15 Apr 1979). 

The perception of environmental toxicology is presented 
historically through references from early world religions to the 
modern complex scheme of science, regulation and standards devel- 
opment for the biological sciences. (PCS) 


47421 (DOE/EV—0036, pp 65p, Report M) Evaluation of sites 
for LNG spill tests. Cramer, J.L.; Hogan, W.J. (Univ. of California, 
Livermore). May 1979 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

The Department of Energy has been seeking a suitable experi- 
mental site to investigate the hazards and destructive potential of 
large spills of liquefied natural gas (LNG). This report describes the 
evaluation of a number of potential sites that had been identified in a 
previous survey. A list of ten desriable site characteristics was 
developed, with the characteristics ordered according to their rela- 
tive priorities. This list was used in evaluating the potential sites. It 
was concluded that the Frenchman Flat area of the Nevada Test Site 
is the most suitable experimental site for the LNG spill investigation. 


47422 (DOE/EV—0036, pp 1lp, Report N) Validity of desert 
site scale effects experiments. Shinn, J.H. (Univ. of California, Liver- 
more). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

A number of criteria are discussed to show that by the proper 
choice of atmospheric conditions and scaling criteria, most cases of 
atmospheric dispersion of LNG at a shoreline site can be simulated 
in a desert environment with an extensive spill pond. The criteria 
discussed are windspeed, lapse rate, atmospheric stability, heat flux, 
depth of the mixing zone, humidity, fetch, persistence, and turbu- 
lence scales. Current studies to characterize Frenchman Flats are 
mentioned. 
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REGULATIONS 


REFER ALSO TO CITATION(S) 47414 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 46141 


47423 (DOE/EV/70001—44) Copper in the sea: a physical— 
chemical study of reservoirs, fluxes, and pathways in an Alaskan fjord. 
Heggie, D.T. (Alaska Univ., College (USA). Inst. of Marine Sci- 
ence). May 1978. Contract EY-76-S-06-2229-001. 227p. (RLO— 
2229-T 1-44). Dep. NTIS, PC All/MF AOl. 

Copper in the sea is derived principally from continental 
weathered products added to the oceans at continental boundaries; 
hence processes, fluxes, and pathways in estuaries control the supply 
of copper to the marine biosphere. From mass balances, the fluxes, 
sources, and sinks of copper in an Alaskan fjord were examined by 
utilizing fjord deep waters as an approximation to a closed chemical 
system. Copper was measured in the water columns and interstitial 
waters electroanalytically. Concentrations of soluble copper ranged 
between 0.14 yg 1”! and 3.13 wg I>’. Approximately 40% of total 
copper was associated with particulate matter in the water column. 
Concentrations of copper in interstitial waters varied between 1.02 
and 9.98 yg 1”; maximum concentrations were always found in 
surface segments. Concentrations of copper on sediments were about 
20 mg kg ~*. Copper was removed from the water column and 
transported to the sediments by particulate matter; net annual re- 
moval was estimated to be between 9.6 and 14.2 g Cu cm™* 
Copper was remobilized from the solid phase(s) in surface sediments 
and subsequently returned to the overlying water; net annual trans- 
port across the sediment-seawater interface was estimated to be 1.9 
pg Cu cm 2. Therefore, between 13 and 20% of copper removed 
from the water column to the sediments was returned to the water 
column. Remobilized copper not returned to the water column was 
removed from interstitial waters in the anoxic zone of sediments. 
Remobilization and removal processes in sediments take place in thin 
~ 10 cm zone and effective rates of reactions in sediments may be 
one of three orders of magnitude greater than reaction rates in the 
water column. A hypothesis is presented for transport of copper to 
the sediments predominately on biogenic particles. 


47424 (DOE/EV/71014—1) Nutritional significance of 
Copper—Bering Intertidal System to spring-migrating shorebirds 
breeding in western Alaska. Annual report, April 1, 1977—March 31, 
1978. Senner, S.E.; West, G.C. (Alaska Univ., Fairbanks (USA). Inst. 
of Arctic Biology). 1 Apr 1978. Contract EY-76-S-06-2229-014. 33p. 
(RLO—2229-T14-1). Dep. NTIS, PC A03/MF AO1. 

In the year ending 1 April 1978, significant new dimensions 
were added to an appraisal of the Copper River Delta system as 
critical habitat for Dunlins and Western Sandpipers in spring migra- 
tion. Selective field work was conducted at other sites in Alaska 
along the migratory-to-breeding continuum of localities between the 
Copper Delta and northwestern Alaska. Predictions made last year 
about the differing physiological/behavioral/migration dynamics of 
the two species have been borne out by the documentation of 
predicted major stopovers by westerns in Kachemak Bay, Lower 
Cook Inlet, and the virtual absence of Dunlins from that region, as 
predicted. Close cooperation with Arneson (RU 3) and Gill (RU 
341, Nelson Lagoon) has proven to be mutually advantageous in 
both putting the Copper Delta into context, and verifying that 
postulated different migration strategies characterize the two species 
in fall as well as in spring movements. Both species appear to be 
highly susceptible to any intertidal habitat degradation in the C- 
BRD system, although of the two, the Dunlin shows a higher degree 
of obligate habitat dependency on the C-BRD system itself. By 
contrast, current understanding leads us to regard habitat degrada- 
tion in Lower Cook Inlet as at least as serious a threat to westerns as 
similar events in the Copper—Bering system. A final report of this 
phase of work is expected to be ready on 1 October 1978. Perturba- 
tion experiments (small plot oiling, exclosure pens) are under consid- 
eration for possible renewal proposals in 1979. 


47425 (PB—285958) A systematic examination of issues in con- 
junctive use of ground and surface waters. Final report. Burges, S.J.; 
Maknoon, R. (Washington State Dept. of Ecology, Olympia (USA)). 
Oct 1975. 86p. 

General characteristics of conjunctive ground-surface water 
use systems were examined in an attempt to develop a systematic 
procedure for examining such systems. Weaknesses in existing ap- 
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proaches to problem solutions were found to be principally caused 
by mismatched sophistication in representations of physical, legal 
and economic components of the problem. Results of an extensive 
literature search are reported. It seems probable that low cost 
analyses of conjunctive use systems can only be used when consider- 
able management latitude is available. Given the mismatch in model- 
ing capabilities between physical and economic sectors and decou- 
pling problems the utility of sophisticated modeling efforts is ques- 
tionable. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 45842, 45843, 45844, 45846, 
45847, 45904, 45905, 45906, 46843, 47093, 47369, 47370, 

47373, 47374, 47375, 47376, 47377, 47379, 47387, 47388, 

47392, 47396, 47400, 47410, 47412, 47413, 47422, 47423, 4 7424, 
497452, 47453 


47426 (AD-A—061710) Evaluation of the elutriate test as a 
method of predicting contaminant release during open-water disposal 
of dredged sediments and environmental impact of open-water dredged 
material disposal. Volume II. Data report. Final report. Lee, G.F.; 
Jones, R.A.; Saleh, F.Y.; Mariani, G.M.; Homer, D.H. (Texas Univ., 
Dallas (USA). Richardson Center for Advanced Studies). Aug 1978. 
Contracts DACW39-75-C-0102;DACW39-76-C-0117. 621p. NTIS 
PC A99/MF AOl. 

The results of seven disposal operations involving sediment 
dredged from the Galveston Bay Entrance Channel were monitored. 
This section summarizes the results from the four operations for 
which there are sufficient data for comparison with elutriate test 
result data. A complete description of the experimental procedures, 
— nomenclature, and results are presented in a report by Lee and 
others. 


47427 (AD-A—061844) Aquatic disposal field investigations 
Galveston, Texas, offshore disposal site. Evaluative summary. Final 
report. Wright, T.D.; Mathis, D.B.; Brannon, J.M. (Army Engineer 
Waterways Experiment Station, Vicksburg, MS (USA)). May 1978. 
906p. NTIS PC A99/MF AOI. 

This study was part of an investigation to determine the 
environmental effects of offshore dredged material disposal at Gal- 
veston, Texas. The biological portion of the study was conducted in 
two phases: a pilot survey of the dredged material disposal site 
(DMDS) to determine the areal distribution of the biota and sedi- 
ments; and an experimental study to assess the effect of dredged 
material disposal on the biota at selected sites in the DMDS. Three 
experimental sites were investigated: a sandy bottom that received 
sand, shell, and silt-clay dredged material; a muddy bottom that 
received sand and shell dredged material; and a muddy bottom that 
received silt-clay dredged material. The magnitude of the effect on 
the benthic populations could not be accurately assessed because 
adequate predisposal data on natural sediment and benthic popula- 
tion changes were not available. Dredged material deposits had no 
apparent effect on feeding habits of fish or on the distribution of 
nekton, although some nektonic species may have congregated in the 
turbid water following dredged material disposal. Zooplankton and 
phytoplankton studies detected no population changes during dispos- 
al that could not have been due to sampling error. It is probable that 
sudden abiotic changes and commercial fishing activities cause more 
destruction of biota than dredging-related activities. 


47428 (AD-A—061846) Physical and chemical characterization 
of dredged material sediments and leachates in confined land disposal 
areas. Final report. Yu, K.Y.; Chen, K.Y.; Morrison, R.D.; Mang, 
J.L. (University of Southern California, Los Angeles (USA)). Aug 
1978. Contract DACW39-76-C-0171. 261p. NTIS PC Al2/MF AOI. 

This field study was conducted to determine the water quality 
effect of the disposal of dredged material in confined upland areas. 
Four sites, Grand Haven, Michigan; Sayreville, New Jersey; Hous- 
ton, Texas; and Pinto Island, Alabama, were chosen for this study. 
Each case study site was selected on the basis of distinct physical 
settings. Twenty-six sampling devices were installed at each site with 
12 on-site, 10 off-site, and 4 beneath the site. Water samples were 
collected four times in nine months; soil and dredged material 
samples were collected during the first sampling visit. Analytical 
data show some significant increase in concentrations of chloride, 
potassium, sodium, calcium, magnesium, TOC, alkalinity, iron, and 
manganese in downgradient groundwaters. Concentrations of chlor- 
inated hydrocarbons, cadmium, copper, mercury, lead, zinc, phos- 
phate, and nickel were generally very low. Results obtained from 
this limited monitoring period have shown some degradation of 
groundwater quality due to the upland disposal of dredged material. 
Additional data are needed to formulate guidelines for the selection 
of disposal sites with minimal environmental impacts. (Author) 


47429 (BNL—26188) Interrelationships between man, energy, 
and water quality: a new methodology for integrative analyses. 
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lan, E.; Thode, H.C. Jr. (Brookhaven National Lab., Upton, NY 
v A)). 9 May 1979. Contract EY-76-C-02-0016. 56p. (CONF- 
7—1). Dep. NTIS, PC A04/MF AO1. 

From 4. EPA/STORET user conference; Bethany, WV, 

USA (7 May 1979). 
The STORET/MSP option was used to obtain county aggre- 
os information on ambient water quality for sixty ‘ameters 
uring the period 1950 to 1978. Masks, extended EXTRACT specifi- 
cations bounds on allowable values limited inclusion of errone- 
ous data. Remark codes were required to aggregate STORET 
parameters to obtain increased numbers of observations. Numerous 
Statistical analyses led to the conclusions that medians were more 
useful than means, that trimming on number of observations was 
required to eliminate counties with extreme values, and that many 
parameters required logarithmic transformation to be useful in re- 
gional analyses. County egated data for nineteen water quality 
parameters were examined in terms of their ability to describe 
qualitative chemical characteristics of water. Anion—cation balances 
as well as expected relationships between conductivity and other 
ters were correctly accounted for. Factor analysis indicated 
the existence of three princi components describing patterns 
between metal ions, non-metal ions, and alkalinity-bicarbonate, re- 
spectively. These factors were used in place of the original complete 
set of water quality parameters in a structural equation approach 
describing relati ips between variables of mans activites. It was 
found that counties with high industrial electric consumption, farm- 
ing and mineral shipments tended to have increased levels of most 
water quality parameters. It was also found that simpler path dia- 
grams may be indicated to reduce the effects of redundancy in 
adequately describing energy—water relationships. 


47430 (CONF-790486—3) Critical pathways of polycyclic aro- 
matic hydrocarbons in aquatic environments. Herbes, S.E.; South- 
worth, G.R.; Shaeffer, D.L.; Griest, W.H.; Maskarinec, M.P. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
25p. . NTIS, PC A02/MF AOl. 
rom Biology division research conference on the scientific 
basis of toxicity assessment; Gatlinburg, TN, USA (15 Apr 1979). 
Objectives of this paper were: (1) to elucidate the various 
transport processes which act on polycyclic aromatic hydrocarbons 
in surface waters; (2) to examine the relationship between transport 
behavior and molecular parameters within the PAH class; and (3) to 
investigate the effect of major environmental variables on PAH 
transport behavior. (PCS) 


47431 (DOE/EV—0036) Liquefied gaseous fuels safety and en- 
vironmental control assessment : a status ment 
of Energy, Washington, DC (USA). Div. of Environmental Control 
Technology). May 1979. Contract EP-78-C-03-2057;EP-78-C-05- 
6020;EP-78-C-02-4734;EE-77-S-02-4204; EE-77-S-02-4447;EE-77-S- 
02-4548; EY-76-C-06-1830. 780p. Dep. NTIS, PC A99/MF AOI. 

Progress is reported in research on the safety and environ- 
mental aspects of four — liquefied gaseous material systems: 
liquefied natural gas (LNG), liquefied petroleum gas (LPG), hydro- 
gen, and ammonia. Each section of the report has been abstracted 
and indexed individually. (JGB) 


47432 (DOE/EV—0036, pp 26p, Report A) Spreading and dif- 
ferential boil-off for a spill of liquefied natural gas on a water surface. 
Stein, W. (Univ. of California, Livermore). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

A model for the unconfined spreading and evaporation of 
liquefied natural gas (LNG) when spilled on a water surface was 
developed. The model includes a model for differential boil-off of 
the LNG constituents. A listing of the computer code, LNGVG, 
developed for making these calculations is included. This code can 
be used to calculate effects for instantaneous, continuous or finite 
duration continuous spills. Calculations for two spill experiments 
conducted at China Lake were made, and results are compared to 
the experimental data. 


47433 (DOE/EV—0036, pp 1lp, Report B) Dispersion model 
aaa Bowman, B.R. (Univ. of California, Livermore). May 
1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Proper modeling of the dispersion following an LNG spill is 
critical to hazards evaluation and to the selection of terminal sites 
and shipping lanes. Predictions of the vapor generation and disper- 
sion determine the downwind, lateral and vertical extent of flamma- 
ble portions of the hydrocarbon/air mixture and provide initial 
conditions for deflagration or detonation calculations. These are 
used to estimate the damage potential of a flammable cloud which 
might result from a liquid spill. A status report on current modeling 
studies is given, and some comparisons of different models used to 
predict dispersion are presented. Two types of models are consid- 
ered here. The first is a version of one originally proposed by 
Germeles and Drake; and the second type is in the form of two finite 
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difference codes, MINT and TDC, which solve the time dependent, 
compressible, conservation equations with turbulence. Results of 
these models are com in terms of the predicted maximum 
distance to the lower flammability limit as a function of yoy spill 
volume. Characteristic vertical profiles of the models are also com- 
pared for a particular spill size. Fhe major deficiency in all models to 
date is the unavailability of experimental data at several spill volumes 
with which to compare predictions. A brief summary of current 
developmental work and that proposed for the near future is also 
included. 


47434 (DOE/EV—0036, pp 37p, Report C) Test cases for 
Phase I: evaluation of LNG vapor generation and dispersion models. 
McNaughton, D.J.; Berkowitz, C.M. (Battelle Pacific Northwest 
Labs., Richland, WA). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

A systematic means for a comparative evaluation of the main 
features of LNG vapor generation and dispersion models using 
detailed descriptions of the models are presented, and the results 
produced by the models when excercised on selected test cases 
reported. A form for recording model description information is 
developed to ensure uniformity of detail and a standard format for 
the information. Analytical test cases were selected based on —. 
mental design methods in an attempt to minimize the number of test 
cases required to study main — effects and parameter inter- 
actions. A second set of model test cases could be generated to refine 
the evaluation of the formulations of parameters modeled. 


47435 (DOE/EV—0036, PR 83p, Report G) Feasibility of meth- 
ods and systems for reducing LNG tanker fire hazards. Allan, D.S.; 
Phani, R.; Pollack, G. (Arthur D. Little, Inc., Cambridge, MA). May 
1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Methods for reducing the rate and/or quantity of LNG that 
might be released in a major accident, for altering the physical and 
chemical state of the natural gas, and for using fire suppressants as a 
means of diminishing tanker fire hazards were considered. The 
evaluation also included systems for protecting the LNG tanker and 
its crew from the thermal effects of a large fire and methods for 
disposing of the cargo from a damaged and/or disabled tanker. This 
study focused on tankers carrying about 125,000 cubic meters of 
LNG. Ships of both the membrane and free-standing tank design 
were considered. A rapid spill of the entire contents of one LNG 
cargo tank (~ 25,000-M*) was considered in this report, as the basic 
accidental event. In risk studies performed for various projects, this 
collision accident has been considered as representative of the most 
hazardous occurrence deemed credible. The principal approaches to 
reducing LNG tanker hazards that were considered in this study 
consisted of modifications to the ship and/or its cargo so that the 
magnitude of the fire would be decreased if a spill should occur. 
Generally, there is little that can be accomplished in the way of fire 
fighting or inerting the flammable vapor once a large spill has 
occurred. Methods that might be applied to ships already built (as 
for example, by retrofit) are regarded to be of particular importance 
because of the ships that will be used in US LNG trade over the next 
10 to 20 years may be either under construction or already in 
service. 


47436 (DOE/EV—0036, pp 39p, Report H) Safety assessment 
of gelled LNG. Rudnicki, M.I.; Vander Wall, E.M. (Aerojet Energy 
Conversion Co., Sacramento, CA). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Progress is reported on studies to characterize gelled LNG 
for process, flow, and use properties and to demonstrate the degree 
of safety enhancement which can be achieved by gelation. A brief 
discussion of the development of gelled LNG, a discussion of the 
state-of-the-art, a discussion of the potential benefits to be attained 
from gelation, and a program plan are presented. Characteristic flow 
data and yield stress data for LNG gels are tabulated. (JGB) 


47437 (DOE/EV—0036, pp 3lp, Report O) Experimental strat- 
egy considerations for LNG field experimentation. Zaloudek, F.R.; 
Cliff, W.C.; McNaughton, D.J.; McKinnon, M.A.; McCann, R.A.; 
Donovan, T.E.; Hall, R.J. (Battelle Pacific Northwest Labs., Rich- 
land, WA). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Results of a study undertaken to develop initial insights into 
the characteristics of various experimental strategies and their ad- 
vantages as applied to planned field experiments are reported. Ex- 
perimental strategies and run matrices were developed for the fol- 
lowing LNG spill phenomena: vapor generation and dispersion; 
vapor cloud fire (and possible explosion); and pool fire. Both the 
classical approach and the statistical approach were considered. The 
classical approach involves one-variable-at-a-time experimentation. 
It is technically sound but can require a large number of experi- 
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ments. The statistical a is characterized by experimentation 
in which several variables are simultaneously studied by varying 
them in a predetermined pattern. It is particularly effective in 
identifying and defining the influence and interaction of many varia- 
bles without excessive experimentation. Through actual or effective 
replication and randomization, the effects of experimental error can 
be defined and minimized. This approach can adequately cope with 
situations where there are important uncontrollable or marginally 
controllable influences in the experiment. The statistical type strat- 
egy was selected as best suited for the LNG field experiments 
program. A preliminary set of experimental matrices sning the 
required tests and the respective magnitude of important parameters 
for each test is also given. Development of the matrices involved the 
following steps: identification of parameters involved in each of the 
three LNG spill phenomena listed above; assessment of the impor- 
tance of each parameter; estimation or selection of the range of 
values for each parameter assessed to have potentially a first order 
effect on the LNG phenomena; and, establishment of the experimen- 
tal matrix of run number and parameter size such that the results of 
these tests will separate, and show, the behavior of the important 
variables. The assumptions and rationale used in each step are 
presented. 


47438 (DOE/EV—0036, pp 10p, Report R) LPG safety re- 
search. Welker, J.R. (Applied Technology Corp., Norman, OK). 
May 1979. 

In Liquefied gaseous veer! “paged and environmental control 
eae = program: a status re’ 

goal of Contract EP.78- C-05-6020 is to analyze the 

hazards = marine transportation of liquefied petroleum gas (LPG) 
and determine fire-fighting agent effectiveness for fire control using 
dry chemicals and high expansion foam. As part of the hazard 
analysis, an annotated bibliography will be prepared. A preliminary 
version of this bibliography is included in another section of this 
report. This project has just started, and no data from the field 
experiments or the hazard analysis are available. 


47439 (DOE/EV—0036, pp 20p, Report S) Simultaneous boil- 
ing and spreading of liquefied petroleum gas (LPG) on water. Reid, 
R.C.; Smith, K.A.; Chang, H. (Massachusetts Inst. of Tech., Cam- 
bridge). May 1979 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Previous boiling/spreading models of cryogenic and noncryo- 
genic liquids spilled on water were reviewed. All were found to 
have questionable assumptions and require experimental data to 
indicate the plausibility of the assumptions. The models did, howev- 
er, provide an approximate base upon which to plan experimental 
tests. A one-dimensional water-filled channel is now being construct- 
ed to allow measurements of the rate of spread and evaporation for 
liquefied petroleum gas (LPG) spilled in one end. Vapor concentra- 
tions, vapor and liquid temperatures, and high-speed movies will be 
used to quantify the results. 


47440 (DOE/EV—0036, pp 19p, Report T) Preliminary anno- 
tated bibliography of publications related to fire safety in marine 
import of liquefied petroleum gas. Ice, J.N.; Butcher, N.M. (Applied 
Technology Corp., Norman, OK). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

This preliminary bibliography is part of a longer-term litera- 
ture survey designed to generate specific and generic information 
relating to fire safety of liquefied petroleum gas (LPG) in the marine 
environment. This information includes equipment failure rates and 
frequencies, specific and generic equipment failure mode and effects 
analyses, and the development of fault tree analyses for the analysis 
of spill and fire hazards. The major effort has been to identify and 
begin acquisition of published items that are expected to provide 
usable data for the main task of hazard analysis. Some of the 
categories of information contained in this bibliography include the 
following: failure data for LPG-related or LPG analogous equip- 
ment; casualty and/or accident frequencies for LPG production, 
transport, and use; current risk reduction efforts in the LPG indus- 
try; failure mode and effects data for LPG-related equipment and 
processes; procedures, regulations, codes, and standards; marine 
vessel and terminal facility designs and operations; process flow 
loops, capacities, rates; physical properties data; quantitative fire 
extinguishment and control data; present fire control procedures; 
evaporation rate and dispersion data; explosion potential data; burn- 
ing rates and flame size data; and heat transfer data, radiation and 
convection. 


47441 (DOE/EV—0036, pp 20p, Report V) Ammonia: environ- 
mental and safety concerns. Brenchley, D.L. (Battelle Pacific North- 
west Labs., Richland, WA). May 1979. 

In Liquefied gaseous fuels safety and environmental control 
assessment program: a status report. 

Interest by the government and the ammonia industry in the 
safety aspects of handling, storing, transporting and using ammonia 
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has led to a proposed study of ammonia spills, both pressurized and 
cryogenic, in both land and water environments. The objectives of 
the spill study are to deterine the dispersion behavior of ammonia 
from both pressurized and cryogenic releases, to improve models 
describing this behavior and to provide experimental data on the 
extent of the hazard posed by ammonia vapors. Such characteristics 
as size and shape of the vapor cloud, ammonia concentration pro- 
files, and vapor buoyancy will be investigated, as will the effects 
attributable to varying release conditions and weather stabilities. 
This is a status report on a white paper being written in preparation 
for this study; it will identify the environmental and safety issues of 
ammonia as an energy source and document previous work on the 
subject. A description is given of the properties, potential hazards, 
production methods, accident statistics, regulations and control tech- 
niques for ammonia. This provides a foundation for assessing key 
environmental and safety issues and the research and development 
that needs to be performed 


47442 (DOE/EV/71010—3) Suspended sediments and related 
limnology of an alpine lake system. 3rd year-end report, 1 June 1977— 
30 September 1978. Alexander, V.; Mellor, J.; Barsdate, R.J. (Alaska 
Univ., Fairbanks (USA). Inst. of Marine Science). 1978. Contract 
EY-76-S-06-2229-010. 46p. (RLO—2229/T10-3). Dep. NTIS, 
A03/MF AOl1. 

Three summer field seasons have been used to study methods 
for assessing impact of construction activity on arctic tundra lakes in 
terms of change in suspended sediment load regime. An aerial 
photographic method for evaluating and monitoring distribution of 
suspended sediment loads was investigated in addition to studying 
suspended sediment impact on ny productivity. Films and 
cameras were compared during the first season. During the second 
season, good quality aerial photographs were taken of lakes with 
large gradients in suspended sediment load. Two field efforts were 
conducted in the third field season. Total primary production 
(benthic and pelagic) was found to be approximately 5 times greater 
with about one order of magnitude less suspended sediment load 
(1.46 mg/] vs. 10.22 mg/l). On 21 August 1977 an aerial reconnais- 
sance of the pipeline and haul road was accomplished from Gal- 
braith Lake north to Coleen Lake. The only lakes with observable 
suspended sediment load from 5,000 feet altitude were lakes with 
resuspended sediment from wind generated wave activity. 


47443 (EPA—600/7-78-168, pp 38-44) Biological testing meth- 
odology. Duke, K.M. (Battelle Columbus Labs., Columbus, OH). 
Aug 1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


Biological procedures for testing feedstocks and waste 
streams of individual processes have been developed as part of 
EPA's phased approach to Environmental Source Assessment. The 
objectives of the first phase or level of biological testing are to 
provide preliminary data on the biological effects of feedstocks and 
waste streams, the streams, and prioritize the streams accordin 
their relative hazard. The Bioassay Subcommittee of IERL-R 
Environmental Assessment Steering Committee has developed on a 
Level I biological test protocol to meet these objectives. The proto- 
col includes four health tests and eight ecological tests to be imple- 
mented on liquid, solid, and gaseous streams. Pilot studies are 
underway to test and refine this protocol. Results indicate the phased 
approach is effective in directing environmental assessment activi- 
ties. 


47444 (GKSS—79-E-6) Investigating salt and pollutant concen- 
trations in the upper Elbe near Geesthacht. Koske, P.H.; Weiler, K.; 
Tormaehlen, M. (Gesellschaft fuer Kernenergieverwertung in 
Schiffbau und Schiffahrt m.b.H., Geesthacht-Tesperhude (Germany, 
F.R.). Inst. fuer Werkstofftechnologie und Chemie). 1979. 60p. (in 
German). Dep. NTIS (US Sales Only), PC A03/MF A011. 

Water parameters for the upper Elbe (Lauenburg—Geesth- 
acht region) are presented and discussed. The data were obtained 
during 1974 to 1976 in relation to the detailed investigation of water 
pollution. In addition to conservative salt components and physi- 
cal—chemical data, data on selected heavy metals monitored during 
the years are also given. 


47445 (NTIS/PS—78/1176) Water pollution in estuaries and 
coastal zones. Volume II. 1975-October 1978 (a bibliography with 
abstracts). Report for 1964-October 1978. Brown, R.J. (National 
Technical Information Service, Springfield, VA (USA)). Nov 1978. 
257p. NTIS PC NO1/MF NO1. 

The bibliography contains selected abstracts of research re- 
ports covering studies dealing with water pollution from estuarine 
and coastal development, the effects of this pollution, and its control. 
The reports are general in nature so as to be of interest to any coastal 
area. The topics include pollution as related to urbanization, govern- 
ment actions, coastal planning, natural resource development, and 
sewage and solid waste disposal. Specific biological and oceano- 
graphic studies have been excluded. 
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47446 (PB—286223) Remote sensing for the control of marine 
pollution. Preliminary inventory of available technologies. Massin, J. 
(North Atlantic Treaty Organization, Brussels (Belgium). Committee 
on the Challenges of Modern Society). Mar 1978. 343p. NTIS PC 
A15/MF AOI1. 

As regards damage to the marine environment, oil spills at sea 
are considered to be one of the main sources of pelagic pollution: at 
the present time, it is estimated that more than six million tons of 
hydrocarbons enter the marine environment as a result of shipping 
and certain coastal, industrial and urban activities, river-borne pollu- 
tion, oil prospecting and mining at sea and, finally, natural seepage 
from certain sea bottoms. This pollution is mainly due to intentional 
discharge, i.e. the routine evacuation of hydrocarbon-carrying ef- 
fluents, or to accidental discharge, as a result of damage to installa- 
tions or ships. Because of the rapid development of techniques and 
the multiplicity of studies and research undertaken, particularly with 
a view to developing integrated remote detection systems to meet 
the overall requirements of users, it has been found desirable to take 
stock of present knowledge in this field (excluding satellites for the 
time being) so that the lines to be followed in the mentioned areas 
can be determined and assessed. This manual is a first inventory of 
available techniques, instrumentation, and research centers in the 
field of remote sensing of the marine environment for detection of 
pollution. Inclusion in this inventory of information from specific 
organizations or firms does not in any way imply approval or 
endorsement of the organizations or firms, or of partic equip- 
ment, by the CCMS, NATO, or the Alliance Nations. 


47447 (PB—286780) The use of carbon and sulfur isotopic ratios 
and total sulfur content for identifying the origin of beach tars in Santa 
Monica Bay, California . Hartman, B.A. (University of Southern 
——_ Los Angeles (USA)). Jun 1978. 113p. NTIS PC A06/MF 
AOl. 

Thesis. 

Carbon and sulfur isotopic ratios and total sulfur content are 
evaluated as chemical fingerprints for highly weathered petroleum in 
the marine environment. Analysis is confined strictly to the asphal- 
tene fraction of petroleum owing to the insensitivity of the fraction 
to weathering processes. The technique is op to the problem of 
the source identification of tar depositing on the coastline adjacent to 
metropolitan Los Angeles, California. Comparison of the same pa- 


rameters from beach tars collected during the 1976-1977 years to the 
parameters of the potential source oil suggests that 51% of the tars in 
Santa Monica Bay are derived from natural oil aa * Coal Oil 


Point, 31% from natural oil seepage in Santa Monica Bay, and 18% 
from unknown sources. The chemical data, coupled with seasonal 
monitoring of tar deposition and slick size at oil seeps, allow models 
of tar transport to be deduced. The ultimate fate of tars d iting in 
Santa Monica Bay is transport into the Santa Monica Basin and 
incorporation into the sediment column. 


47448 (UCRL—81954) Prototype on-line x-ray fluorescence ana- 
lyzer for detection of metals in sewage. Cate, J.L. Jr.; Mathews, M.A.; 
Rueppel, D.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 4 May 1979. Contract W-7405-ENG-48. 25p. 
(CONF-790551—1). Dep. NTIS, PC A02/MF AO1. 

From Purdue industrial waste conference; West Lafayette, 
IN, USA (8 May 1979). 

Modifications to the existing monitoring system are described 
that allow detection of hazardous levels of the ions most harmful to 
the anaerobic bacteria in the digestor. Ions considered most toxic 
were copper, nickel, chromium, and zinc with many other potential- 
ly toxic elements of secondary interest. (PCS) 


47449 (UCRL—81970(Rev.1)) Two-dimensional transient dis- 
persion and adsorption in porous media. Homsy, R.V. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 21 May 1979. 
Contract W-7405-ENG-48. 12p. (CONF-790630—8). Dep. NTIS, 
PC A02/MF AOl. 

From 5. underground coal conversion symposium; Alexan- 
dria, VA, USA (18 Jun 1979). 

We modeled contaminant transport in an underground aquifer 
following in situ coal gasification to determine the environmental 
impact on ground water. We treated the aquifer as a semi-infinite 

rous medium, bounded on top and bottom by impermeable paral- 

el walls. Line, plane, and finite-volume sources were studied. The 
two-dimensional convective-dispersion equation, which governs the 
rate of contaminant transport, was reduced to an ordinary differen- 
tial equation and solved for an instantaneous source. Asymptotic 
series solutions valid for short and long times are given for a 
continuous-line source. We conducted a case study characteristic of 
actual conditions encountered at the Hoe Creek I in situ coal 
asification site in Gillette, Wyoming, where we are currently doing 

ield experiments. A breakthrough curve and a plan view of the 
plume development display the results for transport of phenol and 
Ca**. The plan view shows lines of constant, maximum allowable 
concentration at various times after gasification. These lines are 
initially ellipsoidal and stretch out downstream with time. Finally, 
when all the contaminant dissolves in the gasification zone, the 
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source disappears and the contaminant concentration field gradually 
returns to zero. 


47450 Determination of sulfate in organically colored water sam- 
ples. Cronan, C.S. (Dartmouth Coll. Hanover, NH). Anal. Chem.; 51: 
No. 8, 1333-1335(Jul 1979). 

The primary aim was to develop an inexpensive pretreatment 
that could be used in conjunction with standard automated methods 
for the rapid determination of sulfate in naturally colored water 
samples. The ultraviolet light source was a Mineralight lamp capable 
of delivering 1200 »4W/cm? of 245 nm light at 15-cm distance. A 
Technicon AutoAnalyzer II system was used for colorimetric sulfate 
determination. To evaluate this ultraviolet oxidation technique, 10 
samples of known standards, blanks, and unlinear natural water 
containing a range of coloration were selected. The distilled water 
blanks were identical for both treated and UV-treated groups. The 
two potassium sulfate standards and the two clear unknowns showed 
virtually no difference between control and treated groups. The 
conventional sulfate analysis overestimated sulfate increasingly as 
the organic coloration rose from 200 to 650 color units. It appeared 
the UV pretreatment became necessary at some degree of coloration 
around 100 to 200 units or more. Other tests confirmed that the 
coloration-compleation problem was a background interference 
which could not be corrected by means of the method of additions. 2 
figures, 1 table. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 47392, 47397 


47451 (ORO—4851-2) Effect of temperature and hydroxy-Al 
interlayers on Cs selectivity and fixation in river suspensions and soils. 
Final report. Zelazny, L.W.; Martens, D.C.; El-Prince, A.M.; Rich, 
C.I. (Virginia Polytechnic Inst. and State Univ., Blacksburg (USA)). 
1978. Contract EY-76-S-05-4851. 108p. Dep. NTIS, PC A06/MF 
AOl. 

The adsorption of 137/sub Cs/ by sediments from the Savan- 
nah River Plant follows a theoretically expected linear relationship 
between In Kd and 1/T where kd and T are the equilibrium distribu- 
tion coefficient and the temperature in kelvins, respectively. The 
slope of these plots decreases after removal of hydroxy Al interlay- 
ers. Hydroxy Al interlayers thus make Cs* adsorption more tempera- 
ture dependent. The phenomenon is explained by considering hy- 
droxy Al interlayers as a source of hydronium ions H3O*, which 
compete with Cs for exchange positions in wedge zones. An increase 
in temperature favors an increase in Hs3O ions, which in turn favors 
less adsorption of Cs*. Aside from their thermal effect the positively 
charged hydroxy aluminum polymeric groups drastically decrease 
the cation exchange capacity and, consequently, the adsorption of 
cesium. The adsorption of trace radioactive cesium by sediments 
from the Savannah River Plant area also follows a theoretically 
expected linear relationship between In Kd and the pH of the 
equilibrium solution. Theoretically, the slope of these plots is pro- 
portional to the fraction of surface area occupied by pH dependent 
charges. Experimentally, the slope becomes zero after removal of 
hydroxy Al interlayers. Hydroxy Al interlayers are thus the main 
source for the pH dependent charges, making Cs* adsorption pH 
dependent also. 


WATER 
REFER ALSO TO CITATION(S) 45997, 46007, 47400, 47542 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 47396 


47452 (PB—289135) Chesapeake Bay baseline data acquisition, 
appendix IX. Wetlands alteration. Final report, 1973-78. (Chesapeake 
Research Consortium, Inc., Baltimore, MD (USA)). Oct 1978. Con- 
tract EPA-68-01-3994. 240p. NTIS PC Al1/MF AOl. 

This report identifies researchers conducting current research 
programs relating to wetland alterations in the Chesapeake Bay 
estuarine system. The data files included in this report are compiled 
from the Environmental Data Base Directory and reflects data 
applicable to wetland alterations from 1973 to the present. The 
report also identifies the major past, present, or planned monitoring 
efforts. The data will aid in the design of future research and 
monitoring efforts for the Chesapeake Bay. 
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THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 47390, 47453 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 45947, 45948, 46141, 46149, 
46195, 46781, 46843, 47424, 47425, 47442, 47445, 47457, 47460, 
47461, 47462, 47463, 47464 


47453 (LBL—9055) Marine mammal fauna of potential OTEC 
sites in the Gulf of Mexico and Hawaii. Payne, S.F. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). May 1979. Contract W- 
7405-ENG-48. 10p. (CONF-790631—4). Dep. NTIS, PC A02/MF 
AOl. 


From 6. OTEC conference; Washington, DC, USA (19 Jun 
1979). 

Twenty-seven marine mammal species have been recorded 
for the Gulf of Mexico, including 7 Mysticetes or baleen whales, 17 
Odontocetes or toothed whales, 1 Sirenian (manatee), and 1 or 2 
Pinnipeds or seals. The most common species in the Gulf is the 
bottlenosed dolphin, an inshore species. Offshore, the spotted dol- 
phin, is fairly common. Most other species are recorded from very 
few sightings or strandings. None of the endangered species is 
common in potential OTEC sites in the Gulf of Mexico. Twenty-two 
marine mammals may occur in Hawaii; 2 Mystecetes, 19 Odonoto- 
cetes, and the endemic monk seal. The monk seal, an endangered 
species, lives in the extreme northwestern island chain away from 
potential OTEC sites. Among the most common cetaceans in Hawaii 
is the endangered humpback whale. The spinner dolphin and the 
bottlenosed dolphin are also fairly common. The baleen whales feed 
on zooplankton during the summer in polar waters, and are migra- 
tory, while the toothed whales feed mainly on fish and squid, and are 
found in temperate or tropical regions year-round. The manatee is 
vegetarian and the pinnipeds are fish- or squid-eaters. Environmental 
effects of OTEC which may affect mammals are: toxic effects of 
biocide release or ammonia spill, biostimulating effects of seawater 
redistribution, oil spills, or effects of the physical presence of OTEC 
plants. 


47454 (NUREG/CR—0812) Analysis of populations of boring 
and fouling organisms in the vicinity of the Oyster Creek nuclear 
generating station. Hoagland, K.E.; Crocket, L. (Lehigh Univ., Stone 
Harbor, NJ (USA). Wetlands Inst.). Jun 1979. 74p. Dep. NTIS, PC 
A04/MF AOl1. 

The growth, distribution, and species composition of marine 
borers (primarily shipworms) and fouling organisms are being stud- 
ied in the vicinity of the Oyster Creek Nuclear Generating Station, 
Barnegat Bay, New Jersey. Untreated wood test panels are used to 
collect organisms at 18 localities. Our most recent findings covering 
September—November, 1978, are that at least one subtropical spe- 
cies of the borer family Teredinidae continues to live in Oyster 
Creek; it now breeds at the mouth of Forked River. The subtropical 
Teredo bartschi living in Oyster Creek retained well-developed 
larvae in the gills through November, while the native species B. 
gouldi spawned out. The gonads of B. gouldi were vanishingly small 
in November. Larvae of T. bartschi settled in Oyster Creek and 
larvae of the native T. navalis settled on Long Beach Island in 
September, but no later. The last B. gouldi of the season settled in 
August. The greatest wood damage occurred at station 12 in Oyster 
Creek. Increased siltation on rocks in Oyster Creek decreased both 
the abundance and the diversity of fouling organisms. The intro- 
duced polychaete Mercierella enigmatica has been found in Oyster 
Creek as well as stations to the north. 


47455 (PB—288508) Interpretation of well logs in a carbonate 
aquifer. Water-resources investigations (final). MacCary, L.M. (Geo- 
logical Survey, Denver, CO (USA). Water Resources Div.). Jul 
1978. 35p. NTIS PC A03/MF AO1. 

Geophysical logs from two core holes in the Edwards aquifer 
in Texas were analyzed and the results compared to other geologic 
and hydrologic data obtained from well tests and core studies. The 
acoustic velocity, sidewall neutron, and density logs are especially 
useful in the study of carbonate aquifers because porosity, secondary 
porosity, rock composition, and bulk density can be determined from 
them. Under some conditions, deeply focused resistivity logs can be 
used to calculate formation water resistivity and the cementation 
exponent. The log analysis methods described can be applied to 
other carbonate systems by hand plotting and a few simple calcula- 
tions which can be performed on a pocket calculator. The hydrolo- 
gist is advised of specific criteria which his logs must meet in order 
to derive maximum value from the analysis. 


ENVIRONMENTAL-SOCIAL ASPECTS OF ENERGY TECHNOLOGIES 


REGULATIONS 
REFER ALSO TO CITATION(S) 47373, 47374, 47388, 47445, 47525 


47456 Are we overlooking the link between water and energy 
resources. Schwartz, R.D. Def. Manage. J.; 15: No. 1, 15-19(Jan 
1979). 

Because of the large concern on the vexing problems of 
petroleum, not much attention has been paid to the intensifying 
demands on water resources. The Second National Water Assess- 
ment indicates that much of the U.S. has or will have problems with 
the quality and quantity of water resources. Problems involving 
water resources and energy problems are being handled separately. 
Apparently lacking is an appreciation of the impact that the pro- 
posed alternative energy resource will have on water resources. 
There is no way to foretell public reaction when the demand for 
alternatives to petroleum aggravates water-resources availability 
problems. Quantifying the dimensions of this connection is not 
always possible. First, there is a lack of awareness of the energy- 
water connection, and little effort has been expended to measure the 
quantitites of water involved. Second, much of the technology for 
the alternative energy sources is ain an early stage of development 
and exact water requirements cannot be firmly stated. Enormous 
water supplies will be needed, though, for enhanced oil recovery, 
coal slurry pipelines, conversion of coal to syncrude, oil shale 
mining, use of coal and uranium for generating electricity, hydro- 
power generation, biological conversion of organics-practically all 
areas for alternative energy source development. The advocates of 
these alternaatives do not address the trade-offs associated with 
competing for limited water resources, it is noted. (MCW) 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 45976, 45977, 46364, 46764, 
46765, 46771, 46774, 46779, 46781, 47383, 47385, 47386, 47458, 47459 


47457 (LA-UR—79-1598) Water use alternatives for Navajo 
energy production, Abbey, D. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 17p. (CONF-790550—3). 
Dep. NTIS, PC A02/MF AO1. 

From Energy and environmental technology training confer- 
ence; Tsaile, AZ, USA (29 May 1979). 

The Navajo have substantial resources of coal and uranium, 
and water use is certain to accompany development of these re- 
sources. A variety of supplies, however, are available--water in 
storage in Navajo Reservoir, water in existing uses which may be 
transferred, and groundwater. Furthermore, the quantity of water 
use varies over a wide range depending on the use of water conser- 
vation technologies such as dry coolers and wastewater treatment 
units. Joint management of energy and water resources requires a 
basic understanding of the water supply and demand alternatives 
available to the energy industry. Thus, the uses of water for key 
energy activities--coal and uranium mining, coal transportation 
(slurry pipelines), and coal conversion (electricity and synthetic gas 
production) are reviewed. For those activities for which water 
conservation is feasible, the technologies and estimate costs ($/af 
saved) are described. The range of water requirements are then 
compared to energy and water resource estimates. Finally, alterna- 
tive (not necessarily exclusive) criteria for energy and water re- 
source management are discussed: a) promote energy activities with 
the lowest minimum water requirements; b) require industry to use 
low-quality water resources and the most effective water conserva- 
tion technology; and c) maximize the economic return on Navajo 
water resources ($/af consumed). 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 46364, 46776, 46779, 46780, 
47383, 47384, 47385, 47386, 47445, 47459 


47458 (PB—286160) The role of environmental considerations in 
the decision-making process. Proceedings of the CCMS round table 
discussions held in Duesseldorf on 8th-9th February 1977. (North 
Atlantic Treaty Organization, Brussels (Belgium). Committee on the 
Challenges of Modern Society). Jan 1978. 124p. NTIS PC A06/MF 
AOl. 
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The object of the CCMS round table was to discuss environ- 
mental considerations as an integral part of the decision-making 
process, or more precisely to consider the mechanisms used by 
member countries to identify and measure beforehand the impacts of 
proposed developments so as to reduce undesirable environmental 
and social consequences. Environmental policy may consist of estab- 
lishing standards aimed at reducing the ‘d to a minimum or in 
fixing more flexible environmental quality goals entailing variable 
= of the most appropriate techniques as, for example, in the 

nited States, the United Kingdom or Canada. The differences in 
approach and policy are due more to the character of each culture, 
to history and to institutions than to any basic variance regarding the 
measure required to protect man and his environment. Finally, the 
statements demonstrated how important and necessary it was to 
increase dissemination of information to ensure greater public par- 
ticipation both in collective decision-making and in acceptance of 
the development hazards. The system introduced in Canada, the 
United Kingdom and the United States reflects the one of continuing 
democratic dialogue. France and Germany, for their part, are finaliz- 
ing the legislative and administrative bases for environmental — 
assessments with respect to major public projects - studies which 
provide for very broad public participation in decision-making. At 
the same time, other countries are continuing to seek ways and 
means of associating public opinion more closely with decisions 
affecting the future and survival of our societies. 


ENVIRONMENTAL IMPACT STATEMENTS 


47459 (DOE/EIS—0014) Final Environmental Impact State- 
ment: Mound Facility, Miamisburg, Ohio. (Department of Energy, 


Washington, DC (USA)). Jun 1979. 400p. Dep. NTIS, PC E05/MF 
E05. 


This Environmental Impact Statement (EIS) was prepared in 
compliance with the National Environmental Policy Act of 1969 by 
the bs Department of Energy (DOE) to assess the environmental 
implications of its continuing and future programs at the Mound 
Facility (formerly designated Mound Laboratory), located in Mia- 
misburg, Ohio. This document describes the activities performed at 
Mound Facility and discusses their actual and potential primary and 
secondary impacts on the surrounding environment. Impacts of 
routine and accidental releases are addressed. The existing environ- 
mental setting is described and the cumulative impact of Mound’s 
mission is evaluated. Data presented are the latest available at the 
time of publication and include CY-1977 environmental information. 
Environmental studies are continuing as part of Mound monitoring 
surveillance and environmental protection program. 


47460 (PB—290186) Loop deepwater port license application. 
Executive Summary. Final environmental impact statement. (Little 
(Arthur D.), Inc., Cambridge, MA (USA)). 11 Jun 1976. Contract 
DOT-CG-52269(A). 61p. NTIS PC A04/MF AO1. 

This document is an Executive Summary of the Environmen- 
tal Impact Statement (EIS) covering the proposed Licensing by the 
Department of Transportation of LOOP, Inc., to own, construct and 
operate a deepwater port in the Gulf of Mexico, about 18 miles off 
LaFourche Parish, Louisiana. The complete LOOP EIS covers in 
detail many factors relating to the proposed facility, other petro- 
leum-related development, the environmental and potential impacts 
thereon, project and system alternatives, and mitigating measures to 
reduce impacts. 


47461 (PB—290187) Loop deepwater port license application. 
Volume I. Final environmental impact statement. (Little (Arthur D.), 
Inc., Cambridge, MA (USA)). 11 Jun 1976. Contract DOT-CG- 
52269(A). 489p. NTIS PC A21/MF AOl1. 

This document is Volume I of the Environmental Impact 
Statement (EIS) covering the proposed Licensing by the Depart- 
ment of Transportation of LOOP, Inc., to own, construct and 
operate a deepwater port in the Gulf of Mexico, about 18 miles off 
LaFourche Parish, Louisiana. The complete LOOP EIS covers in 
detail many factors relating to the proposed Socility, other petro- 
leum-related development, the environmental and potential impacts 
thereon, project and system alternatives, and mitigating measures to 
reduce impacts. Contents: Description of the proposed action; De- 
scription of the environment affected. 


47462 (PB—290188) Loop deepwater port license application. 
Volume 2. Final environmental impact statement. (Little (Arthur D.), 
Inc., Cambridge, MA (USA)). 11 Jun 1976. Contract DOT-CG- 
$2269(A). 545p. NTIS PC A23/MF AO1. 

This document is Volume II of the Environmental Impact 
Statement (EIS) covering the proposed Licensing by the Depart- 
ment of Transportation of LOOP, Inc., to own, construct and 
operate a deepwater port in the Gulf of Mexico, about 18 miles off 
LaFourche Parish, Louisiana. The complete LOOP EIS covers in 
detail many factors relating to the proposed Socility, other petro- 
leum-related development, the environmental and potential impacts 


ERA VOL. 4, NO. 18 


thereon, project and system alternatives, and mitigating measures to 
reduce impacts. Contents: Probable impacts on the environment; 
Reasonable alternatives and associated environmental impacts; Prob- 
able adverse environmental effects which cannot be avoided; Rela- 
tionship between local short-term uses and long-term productivity; 
Irreversible/irretrievable commitments of resources; Other interests 
and considerations of federal policy thought to offset the adverse 
environmental effects. 


47463 (PB—290189) Loop deepwater port license application. 
Volume 3. Final environmental impact statement. (Little (Arthur D.), 
Inc., Cambridge, MA (USA)). 11 Jun 1976. Contract DOT-CG- 
52269(A). 451p. NTIS PC A20/MF AOl. 

This document is Volume III of the Environmental Impact 
Statement (EIS) covering the pr Licensing by the Depart- 
ment of Transportation of LOO , Inc., to own, construct and 
operate a deepwater port in the Gulf of Mexico, about 18 miles off 
LaFourche Parish, Louisiana. The complete LOOP EIS covers in 
detail many factors relating to the proposed Socility, other petro- 
leum-related Mev prone: the environmental and potential impacts 
thereon, project and system alternatives, and mitigating measures to 
reduce impacts. Contents: Comments raised in the review process by 
federal agencies, state and local entities, and the public; Glossary of 
terms; Risk analysis of oil spills. 


47464 (PB—290190) Loop deepwater port license application. 
Volume 4. Final environmental impact statement. (Little (Arthur D.), 
Inc., Cambridge, MA (USA)). 11 Jun 1976. Contract DOT-CG- 
52269(A). 522p. NTIS PC A22/MF AO1. 

This document is Volume IV of the Environmental Impact 
Statement (EIS) covering the p- Licensing by the Depart- 
ment of Transportation of L , Inc., to own, construct and 
operate a deepwater port in the Gulf of Mexico, about 18 miles off 
LaFourche Parish, Louisiana. The complete LOOP EIS covers in 
detail many factors relating to the proposed Socility, other petro- 
leum-related development, the environmental and potential impacts 
thereon, project and system alternatives, and mitigating measures to 
reduce impacts. Contents: Economic analysis; Safety zone analysis; 
Comment letters received during review of the draft environmental 
impact statement; Hearing officer's report for the public hearing held 
May 25, 1976; Compliance with the National Historic Preservation 
Act of 1966; 4(f) statement for LOOP, Inc. and the Louisiana State 
Wisner Wildlife Management Area; Detailed LOOP pipeline draw- 
ings. 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 47483 


47465 (CONF-790716—2) Differential game theoretic approach 
to economics of renewable resources. Takayama, T. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 5p. 
Dep. NTIS, PC A02/MF AOl1. 

From 1979 IEEE international symposium on circuits and 
systems; Tokyo, Japan (17 Jul 1979). 

A two-countries—single-species dynamic optimization prob- 
lem in fisheries is formulated in differential game theoretic frame- 
work. The Cournot—Nash solution concept is introduced, and two 
strategies in arriving at the Cournot—Nash solutions are discussed. 
These strategies are closed-loop catch strategy and open-loop catch 
strategy. A quadratic benefit function is then used as the objective 
function of each country that is to be maximized subject to a linear 
—— dynamics. The major conclusions are as follows: 

stable optimal catches show that each country must regulate the 
total catch of her fleet. The open-loop optimal catch strategies exist 
only when the future discount rates of the two countries are the 
same. The higher the future discount rates, the more fish will be 
caught now and in the near future, and the slower the convergence 
of this fish population to the desired level. 


BIOCHEMISTRY 


47466 (LBL—8623) Chemical Biodynamics Division. Annual 
report 1978. (California Univ., Berkeley (USA). Lawrence Berkeley 
<_. 1978. Contract W-7405-ENG-48. 75p. Dep. NTIS, PC A04/ 
AOl. 
Separate abstracts were prepared for the 13 papers presented 
in the report. (HLW) 
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47467 (LBL—8623, pp 3-9) Light into chemical energy via pho- 
tosynthesis. Sauer, K. 1978. 

In Chemical Biodynamics Division. Annual report 1978. 

Progress is reported on studies in the following areas: bacter- 
iochlorophyll—protein complexes from the light-harvesting antenna 
of photosynthetic bacteria; absorption and circular dichroism spectra 
of chloroplast membrane fragments; fluorescence lifetimes of chloro- 
plasts; optical studies of photosystem particles; and electron spin 
polarization in photosynthesis. (HLW) 


47468 (LBL—8623, pp 11-12) Direct conversion of solar energy 
into electrical and chemical energy via photosynthetic models. Calvin, 
M.; Klein, M.P.; Otvos, J.W. 1978. 

In Chemical Biodynamics Division. Annual report 1978. 

Progress is reported on the following research projects: de- 
velopment of a photosynthetic membrane model; electron transfer at 
sensitized TiO. electrodes; and adsorption and oxidation of rhoda- 
mine B at ZnO electrodes. (HLW) 


47469 (LBL—8623, pp 13-14) Hydrocarbon-producing plants 
and their manipulation. Calvin, M.; Otvos, J.W.; Bassham, J.A. 1978. 
In Chemical Biodynamics Division. Annual report 1978. 

Two species of tater a plants were selected for 
experimental pie. Hydrocarbon-like materials were extracted 
and analytical procedures were developed. The yields of hydrocar- 
bon-like materials from the wild ps. gga pear to be economic in 
terms of fuel or chemical raw material co = a ll (HLW) 


47470 (LBL—8623, pp 15-21) Metabolic regulation and path- 
ways in green plant cells and leaves. Bassham, J.A. 1978. 

In Chemical Biodynamics Division. Annual report 1978. 

Progress is reported on research in the following areas: regu- 
lation of the reductive phosphate cycle; ammonia regulation of 
carbon metabolism in photosynthesizing leaf discs; mechanism of the 
carboxylation reaction; light-dark regulation of starch metabolism in 
chloroplasts; and effects of sulfite on metabolism in isolated meso- 
phyll cells. (HLW) 


47471 (LBL—8623, pp 23-24) Biosynthesis and function of alka- 
loids. Rapoport, H. 1978. 

In Chemical Biodynamics Division. Annual report 1978. 

This laboratory has under way a detailed study, using radio- 
active carbon dioxide, of the formation and function of alkaloids in 
the opium poppy and Nicotiana species. These studies have dispelled 
the notion that the alkaloids are merely dead-end —- products. 


For example, de novo synthesis of thebaine occurs in less than 30 
minutes - nicotine in 15 minutes. The biosynthetic sequence to 
morphine has now been established back five steps, viz., reticuline 
thebaine —- neopinone — codeinone —> codeine — morphine. Also, 
the nonspecificity of one of the enzyme systems has been demonas- 
trated by the biosynthetic conversion of codeine methyl! ether, an 
unnatural compound, to codeine. By use of biosynthetically synthe- 
sized compounds (e.g., morphine), the turnover and metabolic fate of 
these alkaloids are being studied. Morphine, long thought to be the 
final product in the sequence, is itself metabolized to normorphine, 
among other products. In Nicotiana, the biosynthesis of nicotine has 
been shown to be quite complex, with probably two pathways 
involved. Further understanding of these pathways is being pursued 
by short-term kinetic studies with seedlings and with cell-free sys- 
tems. Nonspecificity of the alkaloid-synthesizing enzyme system has 
been demonstrated again by formation of nicotine analogues from 
unnatural precursors of the pyrrolidine ring. 


47472 (LBL—8623, pp 25-28) Biophysics. Klein, M.P. 1978. 
In Chemical Biodynamics Division. Annual report 1978. 
Progress is reported on studies in the following areas: amide 

proton spin-lattice relaxation in polypeptides; nuclear magnetic reso- 

nance spectroscopy of intact cellular membrane systems; molybde- 
num x-ray absorption spectrum of nitrogenase in the presence of 
dinitrogen; and manganese sites in the photosynthetic apparatus. 

(HLW) 


47473 (LBL—8623, pp 29-31) Structures and functions of nucle- 
ic acids. Tinoco, I, Jr. 1978. 

In Chemical Biodynamics Division. Annual report 1978. 

Progress is reported on research in the following areas: se- 
quences and efficiencies of proposed on RNA terminators; interac- 
tions of of 4-nitroguinoline 1-oxide with deoxyribonucleotides; role 
of hypermodified bases in transfer RNA; solution properties of 
dinucleoside monophosphates; mutagen-oligonucleotide complexes 
with a bulged base; and development of a model for frameshift 
mutation. (HLW) 


47474 (LBL—8623, pp 33-35) Photochemistry and photobiology 
of the psoralens. Hearst, J.E. 1978. 

In Chemical Biodynamics Division. Annual report 1978. 

We have developed an electron microscopic assay for cross- 
links in DNA; and using this assay, we have discovered that not all 
the DNA of a cell in vivo is equally accessible to crosslinkage by the 
psoralens. The crosslinking pattern suggests that subunits of histones, 
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called nucleosomes, protect 200 base pair lengths of DNA from 
crosslinkage in vivo. We are thus left with a pattern in the isolated 
DNA that relates to the pattern of protein interaction with the DNA 
in vivo. Psoralen crosslinkage is also being used to freeze the 
secondary structure of DNA® * and RNA single strands with the 
intention of relating these regions of secondary structure to biologi- 
cal function. In the past year this technique has been lied to 
Simian Virus 40 DNA-hsitone complexes, to in vitro SV-40 tran- 
scription complexes, to the filamentous bacteriophage oo: ¥ SV-40 
single-stranded DNA as a model system for messenger RN. 

essing, and to E. coli 16 ribosomal RNA in order to reveal a oe 
range nucleic acid interactions in these systems. 


47475 (LBL—8623, pp 37-44) Molecular biology of nerve cell 
function: response of the nervous system to environmental and chemi- 
cal stimuli. Bennett, E.L. 1978. 

In Chemical Biodynamics Division. Annual report 1978. 

The bases of long-term memory formation remain as one of 
the most challenging areas of scientific investigation. Knowledge of 
fundamental properties of the mammalian nervous system is essential 
in order to evaluate contemporary yp concerning the bio- 
chemical and anatomical changes in nervous system that may 
account for long-term memory traces. Four projects are concerned 
with the mammalian brain and its response to environmental stimuli. 
These are: studies of receptors for neurotransmitters using selected 
snake toxins as probes, influence of drugs on brain chemistry wi.4 
emphasis on understanding the neurochemical steps involved in tae 
formation of long-term memory, brain plasticity associated with 
environmental stimulation and training, and recovery of function 
after brain damage. 


47476 (LBL—8623, pp 45-47) Chemical evolution. Lemmon, 
R.M. 1978. 

In Chemical Biodynamics Division. Annual report 1978. 

Studies on chemical events on the prebiotic earth that led to 
the first appearance of life included the following: radiolysis, racemi- 
zation and the origin of optical activity; organic geochemical studies 
on kerogen precursors in recently deposited algal mats and oozes, 
and isoprenoid hydrocarbons produced by thermal alteration of 
Nostoc muscorum and Rhodopseudomonas spheroides. (HLW) 


47477 (LBL—8623, PP — High energy carbon and hydrogen 
che . Lemmon, R.M. 1 

In Chemical Wateandel Division. Annual report 1978. 

This laboratory a unique instrument for the study of 
carbon of kinetic energies beyond those attainable by thermal means. 
This carbon-ion accelerator is capable of ee carbon ions and 
atoms onto targets at any chosen , Tanging all the way 
from several keV down to zero. It is pod ° doing the same . 
with other accelerated species such as CH*, CHa*, and CHs*. The 
instrument has been used to study the chemical and physical details 
of the interactions of these ions with solid benzene (and other 
targets) in the energy range of 5 keV to 2 iat Carbon-14 labeled 
products from benzene have been identified as benzene, toluene, 
cycloheptatriene, phenylacetylene, biphenyl, diphenylmethane, and 
phenylcycloheptatriene. The yields of these products and the ap- 
pearance of radioactivity — the various carbon positions have 
been determined as a function of the beam’s kinetic energy over the 
5 keV to 2 eV energy range. 


47478 (LBL—8623, pp 53-57) Carcinogenesis and the physiologi- 
cal state of the cell. Bartholomew, J.C. 1978. 

In Chemical Biodynamics Division. Annual report 1978. 

Progress is reported on research in the following areas: diet- 
induced alterations in carcinogen metabolism; effect of chromatin 
structure on carcinogen binding to DNA; repair of DNA damaged 
by benzopyrene in human and mouse celis gro in culture; and 
effects of chemical carcinogens on DNA synthesis. (HLW) 


47479 (LBL—8623, pp 59-63) Gene expression and malignant 
transformation. Bissell, va 1978. 
In Chemical Biodynamics Division. Annual rt a4 
Progress is reported on research in the followin 
lation of collagen synthesis in normal and vitesuamnanall 
normal and malignant mammary cells; the metabolic state of ere 
hepatocytes in primary culture; ascorbic acid and RNA tumor virus 
replication; and viral carcinogenesis and tumor promotion. (HLW) 


47480 (UR—3490-1586) Isolation and characterization of a Ca* 
carrier candidate from calf heart inner mitochondrial membrane. Jeng, 
A.Y. (Rochester Univ., NY (USA). Dept. of Radiation Biology and 
Biophysics). 1979. Contract EY-76-C-02-3490. 226p. Dep. » PC 
All/MF A0l. 

Thesis. 

A protein was isolated from calf heart inner mitochondrial 
membrane with the aid of an electron paramagnetic resonance assay 
based on the relative binding properties of Ca**, Mn™*, and Mg” to 
the protein. The molecular weight of this protein was estimated to 
be about 3000 by urea/sodium dodecyl sulfate gel electrophoresis 
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and amino acid analysis. The protein had two classes of binding sites 
for Ca** by flow dialysis studies. The dissociation constants of the 
high- and low- affinity binding sites for Ca®* were 9.5 and 33 uM, 
respectively. This protein could extract Ca* into an organic phase. 
The selectivity sequence of this protein determined from the organic 
solvent extraction experiments showed that it favored divalent ca- 
tions over monovalent cations. Also, the relative selectivity sequence 
for divalent cations was Ca**, Sr** > Mn** > Mg”. Ruthenium red 
and La* were shown to inhibit the protein-mediated extraction of 
Ca** into the organic solvent. 


47481 Yeast cytochrome c-specific protein-lysine methyltransfer- 
ase: coordinate regulation with cytochrome c and activities in cyc 
mutants. Liao, H.H.; Sherman, F. (Univ. of Rochester School of 


Medicine and Denistry, NY). J. Bacteriol.; 138: No. 3, 853-860(Jun 
1979). 


The cytochromes c of fungi and higher plants contain one or 
two residues of ¢-N-trimethyllsine, whose biological role is un- 
known. A cytochrome c-specific S-adenosylmethionine:protein- 
lysine methyltransferase (methylase) activity was shown to be pres- 
ent in extracts of the bakers’ yeast Saccharomyces cerevisiae, and 
basic kinetic properties of this enzyme are described. The specific 
activity of the methylase was lower in extracts of cells grown under 
conditions of catabolite (glucose) repression or anaerobiosis where 
cytochrome c levels were low, compared with cells grown under 
derepressed conditions where cytochrome c levels were high. 
During anaerobic-to-aerobic adaptation, the methylase was induced 
in parallel with cytochrome c, thus suggesting that the syntheses of 
cytochrome c and cytochrome c methylase are coordinately regulat- 
ed. None of the cyc strains surveyed (cycl, cyc2, cyc3, cyc4, cyc5, 
and cyc6) had diminished levels of methylase, although some of 
them were completely or almost completely deficient in cytochrome 
c. 


47482 Time-resolved resonance Raman characterization of the 
blsso intermediate and the two dark-adapted bRseo/sup DA/ forms of 
bacteriorhodopsin. Terner, J.; Hsieh, C.L.; El-Sayed, M.A. (Univ. of 
California, Los Angeles). Biophys. J.; 26: No. 3, 527-541(Jun 1979). 

The resonance Raman spectrum of the second intermediate in 
the bacteriorhodopsin cycle, bLsso, is obtained by a simple flow 
technique. The Schiff base linkage in this intermediate appears to be 
protonated, contrary to previous suggestion. The fingerprint region 
of the spectrum of bLss0 does not closely match those of any 
presently available model Schiff bases of retinal isomers, though 
some comparisons can be made. The resonance Raman spectrum of 
dark-adapted bacteriorhodopsin is obtained and decomposed by 
computer subtraction of the spectrum of bRs7. The remaining 
spectrum does not match the spectra of any model compounds 
presently in the literature. The spectra of bLsso and dark-adapted 
bRseo/sup DA/ from purple membrane in H2O are compared to 
those in D.O. It is found that changes in the spectrum occur in the 
1,600—1,650 cm™' region as well as in the 800—1,000 cm™' region, 
but apparently not in the fingerprint region (1,100—1,400 cm™~*). 
The possibilities of conformational changes of the retinal chromo- 
phore in the light adaptation process as well as the photosynthetic 
cycle are discussed. 


47483 (JPRS—71569) Translations on USSR Science and Tech- 
nology. Biomedical and Behavioral Sciences, No. 39. 28 Jul 1978. 
Translation of various articles. 99p. NTIS. 

The report contains information on aerospace medicine, agro- 
technology, bionics and bioacoustics, biochemistry, biophysics, envi- 
ronmental and ecological problems, food technology, microbiology, 
epidemiology and immunology, marine biology, military medicine, 
physiology, public health, toxicology, radiobiology, veterinary medi- 
cine, behavioral science, human engineering, psychology, psychiatry 
and related fields, and scientists and scientific organizations in bio- 
medical fields. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 47495, 47496, 47504, 47532 


47484 (LA-UR—79-1433) Flow cytometric measurements of cell 
surface phenomena. Jett, J.H. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 12p. (CONF-790643—2). 
Dep. NTIS, PC A02/MF AOl1. 

From 4. international symposium of flow cytometry; Voss, 
Norway (4 Jun 1979). 

The study of cell surface phenomena by flow cytometry has 
been pursued by several groups. These studies have produced new 
~— into a variety of areas of biology. However, the capabilities 

low systems have not been fully exploited. A technique for 
discriminating between surface and volume fluorescence is proposed 
along with a method to quantitate cap formation in lymphocytes. 
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47485 (LA-UR—79-1434) Quantitation of cell surface antigen 
density by flow cytometry. Jett, J.H.; Stevenson, A.P.; Warner, N.L.; 
Leary, J.F. (Los Alamos Scientific Lab., NM (USA)). 1979. Con- 
tract W-7405-ENG-36. 16p. (CONF-790643—1). Dep. NTIS, PC 
A02/MF AO1. 

From 4. international symposium of flow cytometry; Voss, 
Norway (4 Jun 1979). 

Correlations between two cellular parameters measured by 
flow cytometry can be visualized rapidly in contour or isometric 
data displays. In certain cases, the ratio of two measured parameters 
has biological meaning and yields the distribution of a new cellular 
property that cannot be directly measured. In this study, the param- 
eters measured were cell volume and the fluorescence of FITC- 
labeled antibody to cell surface antigen sites. Cell volume raised to 
the two-thirds power yields a measure of surface area. On a cell-by- 
cell basis, the density of a surface antigen is determined by comput- 
ing the ratio of fluorescence to surface area. Statistical comparisons 
between calculated density distributions can be made on an absolute 
as well as a relative basis. 


GENETICS 
REFER ALSO TO CITATION(S) 47479, 47506, 47527 


47486 Mathematically tractable family of genetic mapping func- 
tions with different amounts of interference. Felsenstein, J. (Univ. of 
Washington, Seattle). Genetics; 91: No. 4, 769-775(Apr 1979). 

y extension of the argument of KOSAMBI (1944), a family 
of mapping functions can be derived, which has a parameter regulat- 
ing the intensity of interference. Different values of this parameter 
= the HALDANE (1919) and KOSAMBI mapping functions as 

ial cases. The parameter is the coincidence coefficient for nearby 
pa intervals. The family includes mapping functions for negative 
interference. A simple rule for combining recombination fractions in 
adjacent intervals is also obtained. 


47487 (DOE/EV/71005—45) Excursions along the interface be- 
tween disruptive and stabilizing selection. Felsenstein, J. (Washington 
Univ., Seattle (USA). Dept. of Genetics). [nd]. Contract EY-76-S-06- 
2225-005. 38p. (RLO—2225-5-45). Dep. NTIS, PC A03/MF A01. 

When a polygenic character is ex d to natural selection in 
which the curve giving fitness as a function of phenotype is a 
mixture of two Gaussian (normal) curves, the population may re- 
spond either by evolving to a specialized phenotype near one of the 
two optimum phenotypes, or by evolving to a generalized phenotype 
between them. Using approximate multivariate normal distribution 
methods, it is demonstrated that the condition for selection to result 
in a specialized phenotype is that the curve of fitness as a function of 
breeding value be bimodal. This implies that a specialized phenotype 
is more likely to result the higher is the heritability of the character. 
Numerical iterations of four-locus models and algebraic analysis of a 
symmetric two-locus model generally support the conclusions of the 
normal approximation. 


METABOLISM 


REFER ALSO TO CITATION(S) 47466, 47475 


MEDICINE 
REFER ALSO TO CITATION(S) 47483, 47510, 47511 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 


47488 (BNL—25699) Nuclear resonance fluorescence: new tech- 
nique for in vivo iron determination in man. Vartsky, D.; Ellis, K.J.; 
Cohn, S.H. (Brookhaven National Lab., Upton, NY (USA)). 1979. 
Contract EY-76-C-02-0016. 4p. (CONF-790812—1). Dep. NTIS, PC 
A02/MF AOl1. 

From 5. international conference on medical physics; Jerusa- 
lem, Israel (19 Aug 1979). 

A technique for the measurement of body iron stores utilizing 
nuclear resonant scattering of gamma-rays has been developed. 
847keV photons emitted from a gaseous **MnCl source are reso- 
nantly scattered from °*Fe present in the liver and are detected by 
two large volume Ge(Li) detectors. Due to the very narrow reso- 
nance of the absorption cross section the technique is very specific to 
the element under investigation. The spatial uniformity of activation, 
the sensitivity of the detection system and the limits of detection 
have been investigated. Measurements were made of liver of a man- 
like phantom. The sensitivity and the limit of detection obtained for 
the NRS technique developed in this study are adequate for detec- 
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tion of iron in livers of normal individuals and are certainly sufficient 
for livers of persons with iron overload. 


47489 Simple method of spleen imaging with /sup 99m/Tc-la- 
beled erythroyctes. Armas, R.; Thakur, M.L.; Gottschalk, A. (Yale 
Univ. School of Medicine, New Haven, CT). Radiology; 132: No. 1, 
215-216(Jul 1979). 

A simple technique of splenic localization with /sup 99m/Tc- 
labeled red blood cells is described. A blood sample is obtained 30 
minutes after administration of nonradioactive pyrophosphate. Per- 
technetate is added to the sample and the blood is incubated for 35 
minutes at 49°C. One to two hours after reinjection, selective spleen 
imaging can be performed. 


47490 Desferoxamine mesylate (desferal): a contrast-enhancing 
agent for gallium-67 imaging. Hoffer, P.B.; Samuel, A.; Bushberg, 
J.T.; Thakur, M. Radiology; 131: No. 3, 775-779(Jun 1979). 

From 65. scientific assembly and annual meeting; Atlanta, 
GA, USA (25 Nov 1979) 

Desferal (desferoxamine mesylate) was investigated as a con- 
trast-enhancing agent for tumor and abscess imaging with ®’Ga- 
citrate. Tumor studies were performed in mice with Cloudman S-91 
melanoma. Abscess studies were performed with a subcutaneous 
abscess model in rabbits. When Desferal is administered 16 to 18 
hours after injection of ®*’Ga, rapid blood clearance of ®’Ga occurs 
with only slight (tumor) or no (abscess) loss of activity from the 
lesion. Retention in other organs is variable. Tumor-to-blood ratios 
are improved eightfold in tumor and fourfold in abscess in studies 
performed with single Desferal injections of 150 mg/kg. Blood and 
total body clearance studies in rabbits reveal that maximum Desferal 
effect is achieved in the 17 to 50 mg/kg dose range and that only 
minimal improvement occurs at higher doses. 


EXTERNAL RADIATION IN DIAGNOSTICS 


47491 (RERF-TR—10-78) Cholelithiasis and its long-term roent- 
genological aspects: Hiroshima and Nagasaki. Tamura, S.; Kawanami, 
T.; Russell, W.J. (Radiation Effects Research Foundation, Hiroshi- 
ma (Japan)). Feb 1979. Contract EX-76-C-28-3161. 13p. (In Japanese 
and English). Dep. NTIS, PC A02/MF AO1. 

All pertinent radiographs of 83 RERF Adult Health Study 
patients with radiographically-confirmed cholelithiasis and who met 
fixed diagnostic and selection criteria, were reviewed retrospective- 
ly. The changes in calculus by type and age, the clinical course by 
age, the correlation of the clinical course and calculus type, and the 
relation of the clinical course to the x-ray changes were studied. 
Among all patients at the time of their first radiological examination, 
62 (74.7%) were asymptomatic and 21 (25.3%) were symptomatic. 
Patients in the older age group had fewer symptoms than the 
younger ones. There was no definite correlation between the radio- 
logical changes and the clinical course. Of the biliary calculi, 61 
(73.5%) remained unchanged radiologically; 16 (19.3%) increased in 
size and/or number; and 3(3.6%) decreased in size and/or number. 
Over the 1 month to 18 1/2 yrs of observation, there was no notable 
difference in the changes in appearance among three types of calculi 
(solitary, multiple, and sand-like). The changes in radiologic appear- 
ance were less frequent in the older than in the younger age group. 


EXTERNAL RADIATION IN THERAPY 
REFER ALSO TO CITATION(S) 47513, 47515 


47492 (LA-UR—78-2705) Dosimetry and radiobiology of nega- 
tive pions and heavy ions. Raju, M.R. (Los Alamos Scientific Lab., 
NM (USA)). 1978. Contract W-7405-ENG-36. 6p. (CONF-780984— 
2). Dep. NTIS, PC A02/MF AOl1. 

From 3. meeting on fundamental and practical aspects of the 
application of fast neutrons and other high LET particles in clinical 
radiotherapy; Hague, Netherlands (Sep 1978). 

The depth dose distribution of pion beams has not been found 
superior to protons. Pion radiation quality at the plateau region is 
comparable to conventional low-LET radiations, and radiobiology 
results also indicate RBE values close to unity. In the pion stopping 
region, the radiation quality increases considerably. Radiobiology 
data for negative pions at the Bragg peak position clearly indicate 
the increase in RBE and the reduction in OER. Even at the Bragg 
peak position, compared to fast neutrons, the average LET of 
negative pions is lower. Pion radiobiology data have indicated lower 
RBE values and higher OER values compared to fast neutrons. The 
radiation quality of fast neutrons is in between that of carbon and 
neon ions at the peak region and that of neon ions at the plateau is 
lower than for fast neutrons. The mean LET value for helium ions, 
even at the distal end of the peak, is lower than for fast neutrons. 
Dose localization of heavy ions has been found to decrease slowly 
with increasing charge of the heavy ion. The intercellular contact 
that protects cells after exposure to low-LET radiations is not 
detected after exposure to heavy ions. Single and fractionated doses 
of heavy ions produce dose-response curves for heavy ions having 
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reduced shoulders but similar slopes when compared to gamma rays. 
Fractionated treatments of heavy ions produce an enhanced effect in 
the peak region compared to the plateau region and could lead to a 
substantial gain in therapeutic ratio. The OER for protons was 
similar to that for x rays. The OER values for negative pions, helium 
ions, and carbon ions were larger, for neon ions similar, and for 
argon ions smaller when compared to fast neutrons.Negative pions, 
helium ions, and carbon ions may be very effective clinically because 
the radiation quality of these beams is similar to that of the mixed 
scheme of neutrons and x rays. (ERB) 


47493 (LBL—9169) Precision measurement of annihilation point 
spread distributions for medically important positron emitters. Der- 
enzo, S.E. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Apr 1979. Contract W-7405-ENG-48. 9p. (CONF-790437— 
10). Dep. NTIS, PC A02/MF AO1. 

From 5. international conference on positron annihilation; 
Lake Yamanaka, Japan (8 Apr 1979). 

An experiment using very thin sources in low density poly- 
urethane foam to expand t the annihilation point spread distributions 
by linear factors of 20 and 50 was designed. By placing the same 
sources in an aluminum cylinder, range effects are effectively sup- 
pressed and broadening from all other sources may be measured. 
Three positron sources were used: C-11, Ga-68 and Sr-82, having 
beta end-points of 0.96, 1.90, and 3.35 MeV respectively. The 
sources were evaporated from solutions of small volume and high 
specific activity and sealed between two 50 ym sheets of plastic 10 
mm in diam. The sources were placed at the center of 50 cm diam 
cylinders of polyurethane foam of density 0.020 gm/cm® and 0.05 
gm/cm*® (including the density of trapped air). A typical foam cell 
had a volume of 1 mm®* and 8 pm walls. Thus the absorber was 
homogeneous on the scale of the positron range and the observed 
distributions were 50-fold or 20-fold d enlargements of those that 
occur in water or tissue. The projected distribution of annihilation 
points was measured using the Donner 280-Crystal Circular Positron 
Coincidence Tomograph. This instrument measures the integral of 
positron annihilations between each of 14,700 detector pairs. These 
data are reorganized into 140 angles (1.29° spacing) of 105 parallel 
rays (5 mm spacing). The data for the sources in metal were used to 
estimate the effect of all sources of spatial broadening other than 
positron range. These include source size, detector size, deviations 
from 180° emission, and scattering in the foam or aluminum and lead 
shielding. 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 47529 


PATHOLOGY 


REFER ALSO TO CITATION(S) 47491, 47506, 47513, 47529, 47532 


PHYSIOLOGICAL SYSTEMS 


47494 (LBL—9160) Special session on vision. Montalvo, F.S. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). May 
1979. Contract W-7405-ENG-48. 16p. (CONF-780806—5). Dep. 
NTIS, PC A02/MF AO0O1. 

From 17. symposium on combustion; Leeds, UK (20 Aug 
1978). 

Graphic output devices shift the burden of integrating infor- 
mation generated by computers onto the human vision system: the 
sensory channel with the highest —— for distributed parallel 
processng. The system consists of hundreds of successive two- 
dimensional arrays of millions of interconnected parallel computers. 
Preception seems instantaneous because we are not conscious of the 
massive amounts of computation that occur. What we consciously 
see at a glance is already a highly structured, synthesized, and 
summarized version of the actual light intensity mosaic that enters 
the retina. We will demonstrate some results of the visual structuring 
that occurs in the human visual system, show why some features 
stand out instantaneously and others do not, and explain why knowl- 
edge of the human input device is crucial to the design of effective 
computer output devices and displays. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


REFER ALSO TO CITATION(S) 47416 
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RADIATION EFFECTS ON BIOCHEMICALS 


IN MICROORGANISMS 


47495 (ORO—4568-21) Repair and cell cycle response in cells 
ex to environmental biohazards. report, June 1, 1978— 
May 31, 1979. Billen, D. (Tennessee Univ., Knoxville (USA); Oak 
Ridge National Lab., TN (USA)). 1979. Contract EY-76-S-05-4568. 
9p. . NTIS, PC A02/MF AOl. 

ogress is reported on biological effects from challenge to E. 
Coli and Bacillus subtilis with ultraviolet and x radiations. DNA 
repair mechanisms are studied. (PCS) 


RADIATION EFFECTS ON CELLS 


47496 Analysis of chromosome aberrations in mammalian germ 
cells, Brewen, J.G.; Preston, R.J. (Oak Ridge National Lab., TN). pp 
127-150 of Chemical mutagens. Vol. 5. Hollaender, A.; de Serres, 
F.J. (eds.). New York, NY; Plenum Publishing Corp. (1978). 

Since the inception of the discipline of mutagenesis in eukar- 
yotes, it has been recognized that structural changes induced in 
chromosomes constitute a significant proportion of the mutagenic 
events. Concomitant with this knowledge, however, was the exist- 
ence between quantitative mutagenesis and cytogenetic assays of a 
gap that generally could be attributed to technical difficulties in 
producing high-quality cytogenetic preparations. Given the exist- 
ence of chromosomes that can be analyzed with a light microscope, 
the area of mammalian mutagenesis probably represents the longest 
time gap between quantitative a and cytogenetic analysis 
of chromosome damage. In 1951, W.L. Russell published the first 
report of mutation induction in the mouse. Even though there were 
some early cytogenetic studies by Hertwig, Snell, and Slizynski 
(reviewed by Russell), it was not until 1966 that the first quantitative 
study on the production of chromosome aberrations in mammalian 
germ cells was published. The past ten years have seen prodigious 
progress in the area of mammalian germ-cell cytogenetics. This 
progress can be attributed to the development of several techniques 
and the application of these techniques to the field of mutagenesis. 
This chapter deals with direct cytogenetic observations of the effect 
of radiation and chemicals on male and female germ cells. However, 
— not cover transmission studies or studies on numerical anoma- 


EXTERNAL SOURCE 


47497 (CONF-790524—9) Effect of radiation quality and repair 
processes on the incidence of transformation in vitro. Han, 
A.; Elkind, M.M. (Argonne National Lab., IL (USA)). 1979. Con- 
tract W-31-109-ENG-38. 13p. Dep. NTIS, PC A02/MF AO1. 

From 6. international congress symposium on radiation re- 
search and stem cells; Tokyo, Japan (13 May 1979). 

Studies of the effect of radiation dose fractionation on surviv- 
al of mammalian cells show that x-ray dose fractionation results in a 
substantial increase in net survival due to the rapid repair of suble- 
thal damage. For high LET radiations, however, the magnitude of 
any net survival increase is appreciably less and may be essentially 
absent. Thus the capacity of cells to repair sublethal damage is an 
important factor in considering the effect of fractionation radiation 
exposure in the potential of surviving cells to produce cancer. The 
carcinogenic potential of dose fractionation been studied in 
animals and in recent years it has been extensively studied in vitro. 
Using mouse embryo derived C3H/10T1/2 cells we have demon- 
strated that x-ray dose fractionation results in appreciable repair of 
cumulative damage related to transformation, i.e., subtransformation 
damage. Considerably less reduction in neoplastic transformation is 
observed after fission-spectrum neutron dose fractionation. This 
paper presents new information demonstrating that reduction in 
neoplastic transformation following dose fractionation is a result of 
— of subtransformation damage, rather than repair of sublethal 

age. 


47498 Sister chromatid exchanges in human lymphocytes exposed 
to ionizing radiation during Go. Littlefield, L.G.; Colyer, S.P.; Joiner, 
E.E.; DuFrain, R.J. (Oak Ridge Associated Universities, TN). 
Radiat. Res.; 78: No. 3, 514-521(Jun 1979). 

Several authors have reported small, but statistically signifi- 
cant, increases in sister chromatid exchanges (SCEs) in mammalian 
cells exposed to low-LET radiation during culture in the presence of 
[(*H]-thymidine or bromodeoxyuiridine (BUdR). To determine 
whether ionizing radiation also induces lesions in the unsubstituted 
DNA of Go lymphocytes that lead to SCEs in second division 
metaphases, we exposed human lymphocytes to 150 or 300 ©Co-y 
radiation prior to culture in the presence of phytohemagglutinin and 
BUGR. Increased frequencies of SCEs were not observed in the 
irradiated cultures, either in second division metaphases having ring 
and dicentric chromosomes or those that did not have detectable 
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chromosome aberrations. these findings suggest that increased fre- 
ya of SCEs would not be observed in cultured lymphocytes 
rom persons with in vivo exposures to radiation, and raise questions 
regarding the efficacy of ionizing radiation in inducing long-lived 
lesions in native DNA that can subsequently be expressed as SCEs. 


47499 Radiosensitization of hypoxic mammalian cells by dinitroi- 
midazoles. Agrawal, K.C. (Tulane Univ., New Orleans, LA); Millar, 
B.C.; Neta, P. Radiat. Res.; 78: No. 3, 532-541(Jun 1979). 

New compounds of the nitro- and dinitroimidazole series 
have been developed as radiosensitizers which selectively sensitize 
hypoxic mammalian cells to the lethal effect of ionizing radiation. 
Three compounds, 2,4(5)-dinitroimidazole, 2,4-dinitroimidazole-1-eh- 
tanol (KA161), and an imidazooxazole derivative, 2,3-dihydro-5- 
nitroimidazo-(2,1-b)oxazole (KA151), were tested for their ability to 
sensitize hypoxic Chinese hamster cells (V-79-753 B) in vitro. These 
agents were also tested for their toxicity by exposing the Chinese 
hamster cells at 20°C for 2 hr at various concentrations; the 2,4(5)- 
dinitroimidazole did not show toxicity up to mM concentration, 
whereas its 1-hydroxyethyly analog and KA151 were toxic to these 
cells at concentrations of 1 mM or higher. All the compounds were 
active sensitizers, 2,4-dinitroimidazole-t-ethanol (KA161) was the 
most effective radiosensitizer producing an enhancement ratio of 2.0 
at 100 xm concentration and was found to be more efficient than 
misonidazole at this concentration. ESR studies of the radical anions 
indicated that KA161 also possessed a higher electron affinity than 
misonidazole. 


47500 Subchromosomal DNA synthesis in x-irradiated V-79 cells. 
Dahle, D.; Griffiths, T.D.; Carpenter, J.G. (Univ. of Rochester, 
NY). Radiat. Res.; 78: No. 3, 542-549(Jun 1979). 

The effect of x-radiation on DNA replication in Chinese 
hamster V-79 cells has been investigated by DNA fiber autoradio- 
graphy. The only effect observed at the replicon level is a reduction 
in the frequency of initiation events. The dose-response for this 
reduction is multiphasic indicating tha some initiation events are 
much more radioresistant than others. When the data obtained from 
DNA fiber autoradiography are compared to kinetic data for thymi- 
dine incorporation, it is evident that at least for V-79 cells, the effects 
of radiation of thymidine uptake into acid-precipitable material can 
be entirely accounted for by alterations in the frequency of initiaion 
of replicon clusters. 


47501 Biophysical studies with spatially correlated ions. 1. Back- 

and theoretical considerations. Rossi, H.H. (Columbia Univ., 
New York, NY). Radiat. Res.; 78: No. 2, 185-191(May 1979). 

According to the Theory of Dual Radiation Action most of 
the effects of ionizing radiation on cells of higher organisms are due 
to lesions that are produced as a result of combinations of pairs of 
sublesions. One principal question relates to the initial intracellular 
separation of sublesions over which these combinations can take 
place. The experimental method that has been devised to determine 
this dependence employs pairs of charged particles that traverse cells 
at varying mean ye ae These pairs are produced by accelerat- 
ing diatomic ions of hydrogen isotopes and causing them to impinge 
on thin foils where the electron is stripped off and the nuclei separate 
by multiple coulomb scattering. The emerging pairs of ions then 
traverse mammalian cells that are attached to the exit surface of the 
foils. This first paper of a series deals with the background and 
theoretical information and presents an overall view of the experi- 
mental approach. 


47502 Biophysical studies with spatially correlated ions. 2. Multi- 
ple scattering, experimental facility, and dosimetry. Colvett, R.D. 
(Columbia Univ., New York, NY); Rohrig, N. Radiat. Res.; 78: No. 
2, 192-209(May 1979). 

Experiments examining the role of interaction distance in 
radiobiology have been undertaken using molecular beams which 
dissociate in thin Mylar cell substrates. The separate particles di- 
verge because of multiple scattering but remain correlated. The 
separation between the particles follows a distribution with a charac- 
teristic separation determined by the material thickness. The relative 
effects of irradiation with correlated and uncorrelated prticles meas- 
ure an effect of interaction between the two separate tracks of the 
pair of particles. This paper describes the experimental facilities and 
dosimetry for this family of experiments. Multiple-scattering mea- 
surements are described and the shape and width of the distribution 
is consistent with published works. The calculations of characteristic 
separations between correlated pairs as they proceed through the 
Mylar substrate into the cell at various depths are discussed. The 
associated radiobiology experiments described in subsequent articles 
were conducted using 33 keV/ym deuterons or protons with charac- 
teristic separations between 100 and 400 nm. 


47503 Biophysical studies with spatially correlated ions. 3. Cell 
survival studies using diatomic deuterium. Bird, R.P. (Columbia 
Univ., New York, NY). Radiat. Res.; 78: No. 2, 210-223(May 1979). 

Diatomic deuterium ions were accelerated at the Radiological 
Research Accelerator Facility to produce pairs of deuterons (LET 
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= 33 keV/pm) for radiation biology experiments. Cell survival of 
hydroxyurea-synchronized Chinese hamster V79 cells was deter- 
mined for pairs of deuterons whose mean separations were varied 
from less than 0.1 ym to more than 0.2 wm. An enhanced killing of 
late-S-phase cells was observed, for these separations, beyond that of 
unassociated (single) deuterons. An enhanced killing was detected 
also for G,/S transition cells but to a lesser extent. Irradiations were 
performed with helium ions (LET = 65 keV/yum) at twice the 
deuteron LET value as an approximation to zero separation of 
deuteron pairs. the effectiveness of paired deuterons at the separa- 
tions achieved in these experiments was less than that of the helium 
ions. The results provide information about the spatial dependence 
for sublesions to form lethal lesions. 


47504 Response of 9L tumor cells to hyperthermia and x irradia- 
tion. Ross-Riveros, P.; Leith, J.T. (Univ. of California, Berkeley). 
Radiat. Res.; 78: No. 2, 296-311(May 1979). 

Asynchronous gliosarcoma (9L) cells were exposed in vitro 
to temperatures from 39.0 to 45.0°C, dose-response curves showed 
both shoulder and exponential survival regions. The parameters To, 
T/sub g/, and n were used to describe the survival curves for 
different temperature treatments. An Arrhenius plot of 1/To vs 1/K 
showed a break at 43.0°C with an activation energy of 509 kcal/ 
mole for temperatures below and 109 kcal/mole for temperatures 
above 43.0°, respectively, Shoulder width was maximal at 42.5°C 
with T/sub q/ equal to 126 min and n equal to about 90. Cells 
remained attached to the growing surface of the tissue culture flask 
throughout the time necessary to establish survival curves based on 
colony-forming ability. However, for exposure times resulting in less 
than 1% survival, cells detached from the flask and floated into the 
supernatant medium. The rate of cell detachment corresponded to 
the cells’ loss of ability to exclude the trypan blue exclusion dye. 
Combining graded doses of ionizing radiation with 1-hr hyperther- 
mic treatments at 41.5—43.0°C generally resulted in small changes in 
the Do of the radiation survival curve, but the D/sub q/ varied 
significantly with temprature. A synergism factor was defined as the 
quotient of the percentage survival expected in the event the two 
modalities interacted additively divided by the percentage survival 
actually observed from combined treatment. The synergism factor 
exhibited a maximum at 42.5°C indicating that this may be a critical 
biological temperature. 


RADIATION EFFECTS ON MICROORGANISMS 


FOOD PRESERVATION 


47505 (PB—286399) The Department of the Army's food irradia- 
tion program - is it worth continuing. (General Accounting Office, 
Washington, DC (USA). Procurement and Systems Acquisition 
Div.). 29 Sep 1978. 58p. NTIS PC A04/MF AO1. 

In the last 25 years, the Department of Defense has spent $51 
million on food irradiation research. The Army's food irradiation 
program is directed at using high doses of radiation to sterilize 
meats, thus arog mgs them from spoilage. The objective is to use 
irradiated meats in military rations. Despite the years of research, the 
Army has not yet convinced the Food and Drug Administration that 
irradiated meats are safe and nutritious. Legal, scientific, and eco- 
nomic barriers must be dealt with before radiation sterilized meats 
can be used in military rations. 


RADIATION EFFECTS ON ANIMALS 


MAN 


REFER ALSO TO CITATION(S) 45986, 45987, 47415, 47491, 
47515, 47521 


47506 (AD-A—061593) Parental radiation and Down's syn- 

drome, with particular attention to ionizing radiation and radar. Final 

report. Cohen, B.H. (Johns Hopkins Univ., Baltimore, MD (USA). 

School of Hygiene and Public Health). 30 Jun 1976. Contracts 

ee en ee 396p. NTIS PC Al17/ 
AOl. 

To confirm or reject a possible association of Down's syn- 
drome with maternal medical radiation and paternal radar exposure 
observed in a previous investigation, a replication study was con- 
ducted on parents of 300 ‘Current Series’ cases and controls born 
1962-1968 and 1945. Validation of military service and radar expo- 
sure was undertaken for all Original and Current Series fathers 
(involving 791 cases, controls and new matches) and chromosomes 
studied on 159 radar exposed and unexposed fathers. Current Series 
findings confirm the association with advancing maternal age and 
lack of a similar paternal age relationship, but show no case-control 
differences in parental (maternal or paternal) medical radiation or 
paternal radar exposure. Combining the series still yielded no signifi- 
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cant case-control differences in fathers’ radar exposure or military 
service, although slightly more (NSD) Army service was observed 
in case fathers of each series. A suggestion of more chromosome 
aberrancy in radar exposed fathers of the Combined Series must be 
interpreted with caution. Whether the apparent association indicates 
greater chromosome fragility with microwave exposure or is other- 
wise biologically meaningful, or is just spurious, requires more 
definitive, longitudinal studies. 


47507 (CONF-780657—5) Comprehensive resurvey program to 
prevent radiological incidents at a national laboratory. Lipton, W.V.; 
Hunckler, C.A. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 14p. Dep. NTIS, PC A02/MF AO1. 

From 23. meeting of the Health Physics Society; Minneapolis, 
MN, USA (18 Jun 1978). 

A comprehensive resurvey program in a general purpose 
research building at Argonne National Laboratory is being imple- 
mented. The program was designed to prevent radiological incidents 
by increasing the awareness of Health Physics personnel of radiolog- 
ical hazards, initiating corrective actions, and providing information 
for improving routine survey schedules, and for establishing man- 
power requirements. The following aspects of the program are 
aw) scheduling, surveys, records, follow-up, and statistics. 
(H 


47508 (NUREG—0495) Public meeting on radiation safety for 
industrial radiographerss: remarks, questions and answers at five NRC 
regional meetings. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Inspection and Enforcement). Nov 1978. 68p. 
NTIS, PC A04/MF AO1. 

Over tne past several years thenumber of radiation overex: 
sures experienced in the ep hy industry has been higher t 
for any other single group of NRC licensees. To inform radiography 
licensees of NRC's concern fo these recurring overexposure inci- 
dents, NRC staff representatives met with licensees in a series of five 
regional meetings. At these meetings the staff presented prepared 
remarks and answered questions on NRC regulations and operations. 
The main purposes of the meetings were to express NRC’s concern 
for the high incidence of overexposures, and to open a line of 
communication between the NRC and radiography licensees in an 
effort to achieve the ee of improved radiation safety. The 
remarks presented by the staff and subjects discussed at these meet- 
ings included: the purpose, scope, findings and goals of the NRC 
inspection program; ways and means of incorporating safety into 
radiography operations; and case histories of overexposure incidents, 
with highlights of the causes and possible preventions. At each of 
the regional meetings the staff received a request for a copy of the 
prepared remarks and a consolidation of the questions and answers 
that were discussed. This document includes that information, and a 
copy is being provided to each organizaion or firm attending the 
regional meetings. Requests for other copies should be made in 
accordance with the directions printed inside the front cover of this 
document. 


47509 (ORAU/IEA—79-7(R)) Spontaneous cancer mortality 
rate and its relationship to specific energy consumption. Totter, J.R. 
(Oak Ridge Associated Universities, Inc., TN (USA). Inst. for 
Energy Analysis). Jun 1979. Contract EY-76-C-05-3533. 47p. Dep. 
NTIS, PC A03/MF AOl1. 

Available data indicate that cancer mortality rates are gener- 
ally underestimated when the miscellaneous category of other and 
unknown causes of death is a large fraction of reported deaths. A 
correction for the underestimate based on the observed constancy of 
the ratio between cancer ey and cardiovascular mortality was 
applied to the cancer statistics of 32 countries of varying industrial 
development. The corrected cancer mortality rates did not correlate 
(r = 0.226) with a measure of each country’s environmental condi- 
tion as expressed by the ratio of its energy consumption to its area. 
From the similarity in values of the corrected cancer mortality rates 
among developed and underdeveloped countries and the failure of 
the rates to correlate with a measure of energy consumption, it is 
suggested that almost all of the (1964) risk from cancer (exclusive of 
skin cancer) is owed to normal metabolic processes. This spontane- 
ous rate when compared with the observed increase in cancer seen 
following irradiation of populations with low linear-energy-transfer 
ionizing radiation (X- or gamma rays) leads to a calculated value of 
the spontaneous cancer equivalent acute dose equal to about 1700 
rad per lifetime. Other considerations lead to an equivalent daily 
dose of 0.036 to 0.47 rad depending on the degree to which protrac- 
ya of dosage and latency of cancer induction may alter the acute 
values. 


47510 (PB—286419) Bureau of Radiological Health Publications 
Subject Index. Annual report 1972-78. (Bureau of Radiological 
Health, Rockville, MD (USA)). Aug 1978. 16p. 

The subject index will serve as an abbreviated substitution for 
the 'BRH Publications Index’ which is generated by a computer 
program. In addition, this index begins with 1972 when the A 
publication numbering system was originated. This index includes 
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only publications printed by the Bureau of Radiological Health. 

Information is not included on a publication's current availability or 
urchase price from the Superintendent of Documents, GPO, or the 
ational Technical Information Service. 


47511 (PB—286555) Considerations of health benefit-cost analy- 
sis for activities involving ionizing radiation exposure and alternatives. 
Technical report. (National Research Council, Washington, DC 
(USA). Committee on Biosphere Effects of Extremely-Low-Fre- 
quency Radiation). 1977. Contract EPA-68-01-2230. 204p. NTIS PC 
A10/MF A0O1. 

The report deals with development of methodology for the 
health benefit-cost analysis of activities that result in radiation expo- 
sure to humans. It attempts to frame the problems and to communi- 
cate the necessary elements of the complex technical process re- 
quired for this method of analysis. The main thrust of the report is to 
develop a methodology for analyzing the benefits and costs of these 
activities. Application of the methodology is demonstrated for nucle- 
ar power production and medical uses of radiation, but no definitive 
analysis is attempted. The report concludes that benefit-cost analysis 
can be effectively applied to these applications and that it provides a 
basis for more informed governmental decision-making and for 
public a in evaluating the issues of radiation exposure. It 
notes, however, that for cases where national policy is involved, 
decisions must inevitably be made on the basis of value judgements 
to which such analyses can make only limited contributions. An 
important conclusion is that a significant reduction in radiation 
exposure to the population is apparently achievable by development 
of methods for eliminating unproductive medical X-ray exposure. 


47512 Calculating dose from remaining body activity: A compari- 
son of two methods. Coffey, J.L.; Watson, E.E. (Radiopharmaceuti- 
cal Internal Dosimetry Information Center, Oak Ridge Associated 
Universities, Oak Ridge, Tennessee 37830). Med. Phys.; 6: No. 4, 307- 
308(Jul 1979). 

Two methods for calculating the radiation dose from remain- 
ing body activity have been suggested. One requires correction of 
the cumulated activities so that they reflect the activity uniformly 
distributed in the total body. The other method requires correction 
of the S values so that a value of S for the target organ from the 
remainder of the body is obtained. These two methods give the same 
answer. We have examined these methods and the number of steps 
required to calculate the radiation dose in each case. Our results 
show that the method of correcting the cumulated activities is 

referred, especially if the number of source and target organs is 
a mg a computer equipped with the necessary software is not 
available. 


47513 Protrusio acetabuli following pelvic irradiation. Hall, 
F.M.; Mauch, P.M.; Levene, M.B.; Goldstein, M.A. (Beth Israel 
Hospital, Boston, MA). Am. J. Roentgenol.; 132: No. 2, 291-293(Feb 
1979). 

This report documents extensive symmetric bony changes 
with acetabular protustion and femoral head deformities after rela- 
tively small amounts (3,800 rad) of therapeutic pelvic radiation. 
Literature review revealed only one other case report of bilateral 
protrusio acetabuli secondary to irradiation, and this followed large 
doses of 7,000 rad. 


47514 Low-level radiation dose measurements at nuclear power 
sites. Endres, G.W.R.; Faust, L.G. (Battelle Northwest Labs., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 30: 86-87(1978). (CONF- 
7811109—). 

From 1978 winter meeting of American Nuclear Society; 
Washington, DC, USA (12 Nov 1978). 


VERTEBRATES 
REFER ALSO TO CITATION(S) 47416 


47515 Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses per 
fraction. Fu, K.K.; Phillips, T.L.; Heilbron, D.C.; Ross, G.; Kane, 
L.J. (Univ. of California, San Francisco). Radiology; 132: No. 1, 205- 
209(Jul 1979). 

From 62. scientific assembly and annual meeting of the radio- 
logical society of North America; Chicago, IL, USA (14 Nov 1976). 

In order to determine the relative biological effectiveness 
(RBE) of various low- and high-LET radiotherapy beams at low 
doses, LAF1 mice were exposed to one dose and 10 equally fraction- 
ated doses of Co y rays, '*7Cs y rays, 4-MeV x rays, 300-kVp x 
rays, helium ions in the plateau and Bragg-peak region, and 15-MeV 
neutrons; survival of jejunal crypt cells with the microcolony assay 
of Withers and Elkind was determined using ©Co as the standard. 
RBE values for the survial of 10 cells/circumference for 10 fraction- 
ated exposures (2.4 Gy [240 rad] per fraction of ®°Co) were: 1.07 for 
7Cs, 1.06 for 4-MeV x rays, 1.16 for 300-kVp x rays, 1.10 for 
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helium ions in the plateau, 1.29 for helium ions in the peak, and 3.02 
for 15-MeV neutrons. As LET increased, RBE increased with 
decrease of dose/fraction. 


47516 Cardiac injury in the aged mouse: comparative ultrastruc- 
tural effects of fission spectrum neutrons and y rays. Stearner, S.P.; 
Yang, V.V.; Devine, R.L. (Argonne National Lab., IL). Radiat. 
Res.; 78: No. 3, 429-447(Jun 1979). 

Late ultrastructural changes in the myocardium and myocar- 
dial microvasculature in the B6CF; mouse have been compared 
through 24 months following total-body exposure to fission spectrum 
neutrons or ®Co-y rays. Radiation treatment, initiated when the 
mice were 4 months old, included single doses of 788 y rad, or 80 to 
240 neutron rad, and fractionated doses of 823 or 2690 total y rad or 
20, 80, or 240 total neutron rad (24 fractions given in 23 weeks). 
Early damage to myofibers and capillaries of the heart were previ- 
ously described to be most severe at 30 to 90 days after a single 
exposure. Ultrastructural findings at later times after initiation of 
irradiation are compared here with the effects of normal aging. At 
18 and 24 months into the experiment (mice 22 and 28 months of 
age), only minor aging changes were noted. Extracellular areas 
showed minimal increases in proteoglycan matrix and collagen 
fibers, while myocytes had increases in inclusion bodies and lipid 
droplets. Late (18 and 24 months) radiation damage seen at the 
ultrastructural level included myofibrillolysis, capillary degener- 
ation, and increased accumulations of debris and lipids. The effects 
of 240 neutron rad, either single or fractionated, were more severe 
than those of a fractionated dose of 2690 y rad. Matrix (proteogly- 
cans) accumulation and fibrosis were more prominent in neutron- 
than in y-treated animals. Myocardial changes generally corre- 
sponded to the degree of coronary artery damage previously report- 
ed, although there was greater individual variation. The excess 
fibrosis and matrix accumulation observed in neutron-treated animals 
agree with previous reports of a similar reaction following neutron 
therapy. 


47517 Irradiation of the microvasculature with fast neutrons. 
Fike, J.R.; Gillette, E.L.; Edwards, F.M.; Kraushaar, J.J.; Prull, 
D.E. Radiology; 131: No. 3, 763-766(Jun 1979). 

From 65. scientific assembly and annual meeting; Atlanta, 
GA, USA (25 Nov 1979). 

Single- and split-dose irradiation of the eyes of dogs was 
performed with cyclotron-produced polyenergetic neutrons at a rate 
of about 0.2 Gy (20 rad) per minute. Neovascularization was subse- 
quently induced surgically in the avascular corneas and stimulated 
for 7 days to study the response of slowly proliferating capillary 
endothelial cells. Corneal tissue samples were evaluated quantitative- 
ly by morphometric methods. A dose-response curve was drawn by 
plotting per cent capillary volume versus dose. Dp was 2 Gy (200 
rad), and the recovery ability was determined to be equivalent to 1.3 
Gy (130) rad. Depending on the level of damage, relative biological 
effectiveness (RBE) values were 1.9 to 2.3. 


47518 Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area. Halford, D.K.; Markham, O.D. 
(Dept. of Energy, Idaho Falls, ID). Ecology; 59: No. 5, 1047- 
1054(Sum 1978). 

Radiation doses received by small mammals inhabiting a dry 
radioactive leaching pond on the Idaho National Engineering Labo- 
ratory Site were determined by surgically implanting lithium flu- 
oride thermoluminescent dosimeter (TLD) chips. The TLD packets 
were implanted in 3 species: white-footed deer mouse, least chip- 
munk, and Ord’s kangaroo rat, with 65% recovery. All species from 
the radioactive leaching pond received significantly greater doses 
than control species. The deer mice received a mean dose equivalent 
rate of 160 mrem/day which was significantly greater than the mean 
dose equivalent rates received by least chipmunks (17 mrem/day) 
and Ord’s kangaroo rats (6 mrem/day). The mean dose received by 
deer mice was 8% of the maximum air exposure recorded near the 
ground surface of the leaching pond. The maximum dose rate 
received by an individual deer mouse was nearly 50% of the 
maximum exposure rates in the study plot. Interspecific dose differ- 
ences appeared to be related to habitat preference. Deer mice were 
most frequently captured on the gravelly and sparsely vegetated dry 
pond bed which had site exposure rates of 200 to 2000 mR/day. 
Conversely, chipmunks and kangaroo rats were usually captured on 
the pond banks which were adjacent to areas with sandy soil and 
denser vegetation. Site exposure rates on the pond banks ranged 
from 20 to 30 mR/day. Doses received by individuals of each species 
had high variation caused by the variable air exposure rates and the 
mobility of the small mammals. Intraspecific differences in activity, 
behavior, and home range may have also influenced the dose vari- 
ability in individual rodents. The advantage of implanted TLD over 
externally attached TLD and possible radiation effects on small 
mammal populations are discussed. 
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RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 47519, 47521 


ANIMALS 
REFER ALSO TO CITATION(S) 47518 


47519 Predictive model of early mortality following acute inhala- 
tion of PuO. aerosols. Raabe, O.G.; Goldman, M. (Univ. of Califor- 
nia, Davis). Radiat. Res.; 78: No. 2, 264-277(May 1979). 

Since data on the pulmonary toxicity of plutonium in people 
are not available, estimates must be based upon available experimen- 
tal animal data. For this purpose, inhalation studies with beagle dogs 
exposed to aerosols of ***PuO. and ***PuO. were analyzed and a 
simple model has been proposed to describe apparent dose-response 
relationships. It was found that for each aerosol and radionuclide 
form, the cumulative absorbed lung dose that leads to death from 
lung damage up to 1000 days could be assumed to have a log-normal 
distribution of values that was independent of time to death. The 
data was satisfactorily fit to a model in which the time of death 
postexposure is given by: t = (K/D), with the time to death, the 
cumulative dose to lung tissue (the killing dose), and anti D the 
average dose rate to lung tissue from time of exposure to death. The 
ratios of median K values, normalized to the value for *°Sr—Y FAP, 
indicate a relative biological effectiveness (RBE) of 14 for ***PuO: 
particles and 5 for ***PuO: particles. This demonstrates an effect of 
particle specific activity on relative biological effectiveness for early 
mortality, since an increase in specific activity of particles leads to a 
lower apparent RBE. 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 47396, 47400, 47417, 47419, 47519 


47520 (DPSPU—78-30-4) Two *°*Pu inhalation incidents. Flem- 
ing, R.R.; Hall, R.M. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Plant). Jun 1978. Contract EY-76-C-09- 
0001. 10p. (CONF-780657—6). Dep. NTIS, PC A02/MF AO1. 

From 23. meeting of the Health Physics Society; Minneapolis, 
MN, USA (18 Jun 1978). 

Two employees inhaled significant amounts of ***Pu in sepa- 
rate unrelated contamination incidents in 1977. Both acute exposure 
incidents are described and the urine, feces, and in-vivo chest count 
data for each employee. Case B (2°8PuNOs) received 24 DTPA 
treatments beginning the day of the incident while, for medical 
reasons, Case A (7°*PuOz2) received no therapy. 


47521 (IAEA-SM—242/35) Radiation gt ty at the Idaho 
Chemical Processing Plant. Cebe, J.J.; Lovell, J.R.; Wenzel, D.R. 
(Allied Chemical Corp., Idaho Falls, ID (USA)). 1979. Contract EY- 
— 1540. 12p. (CONF-790654—1). Dep. NTIS, PC A02/MF 
AOl. 

From IAEA international symposium on occupational radi- 
ation exposure in nuclear fuel cycle facilities; Los Angeles, CA, 
USA (18 Jun 1979). 

The Idaho Chemical Processing Plant (ICPP) is one of the 
few facilities which reprocesses nuclear fuel and solidifies liquid 
wastes. The radiation exposure experience, dose trends, average 
doses received by workers, work groups receiving the highest doses, 
and activities which routinely give the highest doses are summa- 
rized. The ICPP was designed to be a direct maintenance facility. 
Because ICPP is a direct maintenance facility, entry is required into 
process cells for decontamination and repair of equipment by hands- 
on maintenance. This type of operation generally results in higher 
personnel dose than does a remote maintenance plant. New buildings 
and associated processes at ICPP are being designed and built to 
provide remote maintenance capabilities. The work groups receiving 
the highest external doses are the maintenance, production, and 
health physics personnel. An administrative guideline of 3 rem/yr 
(60% of the DOE 5 rem/year limit) has been established and special 
management approval is required to exceed this level. In addition, 
the total personnel dose resulting from plant operation is carefully 
monitored and total exposure minimization/reduction goals set. 
While penetrating doses are limiting on an annual basis, the non- 
penetrating doses are limiting on many jobs. Internal doses are 
normally below a few percent of the limits; however, several work- 
ers have received internal doses approaching 50% of| the limit. The 
critical organ is often the lung from the inhalation of insoluble 
particulate activity. (ERB) 
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ANIMALS 
REFER ALSO TO CITATION(S) 47417, 47419, 47490, 47518, 47519 


47522 Dependency of chelation efficacy upon time after first 
DTPA injection, Lloyd, R.D.; Taylor, G.N.; Mays, C.W.; Jones, 
C.W.; Bruenger, F.W.; Atherton, D.R. (Univ. of Utah, Salt Lake 
City). Radiat. Res.; 78: No. 3, 448-454(Jun 1979). 

Fourteen young adult beagles were given an intravenous 
injection of either ***Am(IID) cinta or *°Pu(IV) citrate (labeled 
with 7°7Pu) followed by a single intravenous injection of Ca-DTPA 
after an interval of 1 min, 6 min, 30 min, 150 min, 8 hr, 1 day, or 3 
days. Animals were sacrificed 7 days after DTPA injection. Reten- 
tion of ***Am at death was influenced strongly by early treatment. 
Dogs given Ca-DTPA at 1, 6, and 30 min retained about 3, 10, and 
29% respectively, of the injected 241 Am, while the animal treated at 
150 min retained 45%. Beagles = 241 4m and then DTPA at 8 hr, 
1 day, and 3 days, retained 58, 73, and 72%, respectively. For ***Am 
contamination, the first DTPA treatment should be given as soon as 
possible. Total-body retention of *°° * *°7Pu was affected less dra- 
matically be early treatment. The do - 9 given DTPA at 1, 6, and 30 
min retained 31, 28, and 34% at death, while the Pu retention in the 
animal treated at 150 min was 44%, a value similar to that in the dog 
given ***Am and treated also at 150 min. At the later treatment 
times, the retention of Pu and Am seemed to be generally the same. 
Dogs given Pu and then DTPA at 8 hr, 1 day, and 3 days retained52, 
5[, and 7[%, respectively. Even though delays of up to 30 min 
seemed to have little effect upon total: -body retnetion after **°Pu 
exposure, early treatment at 1 and 6 min had a disproportionately 
greater effect in reducing th Pu in trabecular bone, where most 
osteosarcomas arise, as compared with cortical bone. Therefore, in 
the event of **°Pu intake by humans, treatment should begin as soon 
as possible. Earlier work indicates that frequent injections of Zn- 
DTPA should follow the initial Ca-DTPA treatment. 


47523 Disposition of americium-241 oxide following inhalation by 
beagles. Craig, D.K.; Park, J.F.; Powers, G.J.; Catt, D.L. (Battelle, 
Pacific Northwest Lab., Richland, WA). Radiat. Res.; 78: No. 3, 455- 
473(Jun 1979). 

The disposition of americium-241 in beagles was followed for 
up to 810 days after a single inhalation exposure to 71 AmOz aerosols 
having an activity median aerodynamic diameter (AMAD) of 1.3 
pm and a geometric standard deviation 8GSD) of 1.8 for medium 
(~ 40 nCi/liter) and high (~ 340 nCi/liter) concentrations. At low 
concentrations (< 1 nCi/liter), the aerosols were smaller (AMAD 
~ 0.6 wm) and the distribution broader (GSD ~ 2.6). Excreta were 
analyzed for up to 30 days postexposure and where appropriate, 
during the last week before sacrifice. Tissue analyses for **'Am were 
conducted on groups of three dogs sacrificed 10, 30, 90, 270, and 810 
days postexposure. Forty percent of the final body burden of Am 
was located in tissues other than the lung parenchyma by 10 days 
postexposure and only 6% remained in the lung by 810 days postex- 
posure. Translocation was primarilly to the liver and skeleton, with 
roughly equal fractions of the final body burden in each at all 
postexposure sacrifice times. There in the gonads was negligible (< 
0.05%) for these dogs. Both the rate of translocation and the organ 
distribution as a function of time are different from those found in 
dogs that inhaled ***PuO. or 7°°PuOs2. Therefore it is not appropriate 
to use data derived from ***PuO. experiments or observations to 
predict the behavior of other transuranic isotopes and elements. 


47524 Analysis of hepatic retention of plutonium in the mouse. 
Meek, C.C. (Argonne National Lab., IL); Snyder, M.B.; Bierber, 
S.K. Radiat. Res.; 78: No. 2, 224-232(May 1979). 

Analysis of data on retention of plutonium in mice has led to 
the determination of a three-compartment hepatic retention model 
for this species. Initial uptake by each compartment was found to be 
dependent upon the degree of polymerization of the injected plutoni- 
um preparation. Release from each compartment did not exhibit 
such dependence. Rather, release was found to be unique to each 
compartment. Each compartment is postulated to represent average 
lysosomal response to ingested plutonium of particular colloidal size 
ranges. 


THERMAL EFFECTS 


CELLS 
REFER ALSO TO CITATION(S) 47504 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 47454 


VERTEBRATES 
REFER ALSO TO CITATION(S) 47453 
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47525 (ORNL/TM—6472) Fish protection at steam-electric 
power plants: alternative screening devices. Cannon, J.B.; Cada, G.F.; 
Campbell, K.K.; Lee, D.W.; Szluha, A.T. (Oak Ridge National Lab., 
TN (USA)). Jul 1979. Contract W-7405-ENG-26. 147p. Dep. NTIS, 
PC A07/MF AOI. 

Evaluation of alternative screening devices, incorporating fish 
protection systems for use at both existing and planned steam- 
electric power plants was approached. herr | clear exemptions of 
cooling-water intake structures under Section 316(b) of the Federal 
Water Pollution Control Act Amendments of 1972, utility industry 
and regulators may use this generic evaluation for demonstrating 
compliance. The authors utilized the background, knowledge, and 
analytical tools developed through their a cel NEPA environ- 
mental reviews for the NRC and reviews of 316(a) and (b) demon- 
strations for various state and Federal agencies. Moreover, the 
authors systematically assessed the available data bases, conducted 
literature reviews, sponsored a seminar series for vendors of screen- 
ing equipment, made direct contacts with the utility industry and 
various architectural engineering firms, and consulted various state 
and Federal agencies. Because of the time constraints imposed, the 
study was confined to those fish protection systems that potentially 
apply to the majority of steam-electric power plants undergoing 
316(b) demonstrations. Fish protection systems developed primarily 
for other applications received less emphasis. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 47413, 47420, 47442 


47526 (PB—289128) Investigation of selected potential environ- 
mental contaminants: asphalt and coal tar pitch. Final technical report. 
Trosset, R.P.; Warshawsky, D.; Menefee, C.L.; Bingham, E. (Cincin- 
nati Univ., OH (USA). Dept. of Environmental Health). Sep 1978. 
Contract EPA-68-01-4188. 241p. NTIS PC Al1/MF AOl1. 

This report reviews the literature on the potential environ- 
mental hazards and health impacts from production, distribution, and 
use of asphalt, the essentially uncracked residue from crude oil, and 
coal tar pitch, the highly cracked residue from fractional distillation 
of coal tar derived from the coking of coal. Topics include physical 
and chemical properties; production figures; uses; process descrip- 
tions; contamination potential; methods of sampling, monitoring, and 
analysis; acute and chronic effects on human health; toxicity to 
animals and plants; suggested handling practices; regulations and 
standards. Of the 31 million tons of asphalt sold annually in the US, 
most is used in exposed surfaces: paving (78%), roofing (17%), dam 
linings and soil stabilizers, etc., (<5%). In contrast, 62% of the 1.2 
million tons of pitch produced annually in the US is used in baked 
carbon and graphite products, 17% as fuel, and only 7% in exposed 
surfaces. Asphalt and pitch and their emissions and degradation 
products may contain varying quantities of trace metals and polycy- 
clic aromatic hydrocarbons (PAH), some of which may have toxic 
effects including photoxicity and cancer of skin and lungs. Potential 
environmental contamination and health hazards of asphalt and pitch 
are considered, with recommendations for further research. 


CELLS 
REFER ALSO TO CITATION(S) 47375 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 47448 


47527 (CONF-790334—10) Biological monitoring of oil shale 
products and effluents using short-term genetic analyses. Rao, T.K.; 
Epler, J.L.; Schmidt-Collerus, J.J.; Leffler, L.; Guerin, M.R. (Oak 
Ridge National Lab., TN (USA); Denver Research Inst., CO 
(USA)). 1979. Contract W-7405-ENG-26. 18p. Dep. NTIS, PC A02/ 
MF AOI. 

From Oil shale symposium; Denver, CO, USA (26 Mar 1979). 

The long-term health hazards such as mutagenesis, carcino- 
genesis, and teratogenesis due to the exposure to crude shale oil, 
particulate pollutants, and the leachates from raw or spent shale 
constitute a major concern in the development of shale oil technol- 
ogy. In order to monitor such biological effects, we have applied 
short-term genetic analyses with the exemplary test materials. The 
Salmonella/microsomal activation system (Ames assay) was general- 
ly applicable but only upon chemical fractionation. The Stedman 
liquid-liquid extraction procedure or the Sephadex gel filtration 
(LH-20) technique were effectively utilized. Mutagenicity analyses 
with various crude oils and product water have revealed biological 
activity in the basic (aromatic amine fractions) or in the neutral 
(polyaromatic hydrocarbon fraction) fractions. Extracts and chroma- 
tographically isolated materials from raw and spent shale were 
subjected to mutagenicity studies. Mutagenic activity was noted and 
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correlates with the biological activity of compounds that are either 
identified or predicted to occur in these materials. Comparison to 
other energy technologies and overall health hazard of the test 
materials are discussed. 


47528 (EPRI-EA—1082) Biofouling control investigations: 18- 
th 


month summary report. Garey, J.F. (Marine Research, Inc., Fal- 
mouth, ME (USA)). May 1979. 101p. Dep. NTIS, PC A06/MF AOl1. 

This study is a continuation of research which began in 1974 
aimed at investigating alternatives to chlorination for controlling 
biofouling in power plants. The present study focused on the follow- 
ing areas of satel which were shown by the original work to 
offer the greatest promise of success: continuous low-level chlorina- 
tion; dechlorination; condenser antifouling treatment optimization; 
toxic coating; and freshwater ozonization. 


PLANTS 
REFER ALSO TO CITATION(S) 47371, 47443 


47529 (CONF-790573—1) Vegetation surfaces: a platform for 
pollutant/parasite interactions. Shriner, D.S. (Oak roy Ag 
Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 12p. Dep. NTIS, 
PC A02/MF AOl. 

From 12. University of Rochester symposium on environmen- 
tal toxicity: polluted rain; Rochester, NY, USA (21 May 1979). 

Above-ground surfaces of higher plants are the site of deposi- 
tion of a variety of airborne biological materials and atmospheric 
pollutants. These biological materials (pollen, fungal spores, bacterial 
cells, waste from insect feeding) and the pollutants (as aerosols, 
gases, or dissolved in rain) may interact to influence the host plant, 
the pathogen, or the host/pathogen association. The conditions of 
the plant’s surface environments can affect the behavior of a patho- 
gen and alter the chemical characteristics of throughfall or stemflow 
originating at those surfaces. Host-pathogen interactions represent a 
sensitive indicator of plant stress, since the changes in balance 
between host and parasite may reveal a subtle abiotic stress long 
before the oped would be detectable in the healthy plant alone. 
The impact of wet and dry deposition of pollutant materials on the 
plant surface alone, and on potentially pathogenic organisms, is 
necessary in order to fully interpret many plant-parasite interactions. 
This paper discusses examples of pollutant-parasite interactions at 
the leaf surface to illustrate the role that pollutants can play in the 
relationship of susceptible host and virulent pathogen. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 47443, 47528 


47530 (COO—4580-1) Investigating the impact of drilling mud 
and its major components on bivalve species of Georges Bank. (New 
England Aquarium Corp., Boston, MA (USA)). 1 Nov 1978. Con- 
tract EE-77-S-02-4580. 65p. Dep. NTIS, PC A04/MF AO1. 

The objective of this program has been to measure the 
response of commercially important marine bivalve molluscs to low 
levels of drilling muds. Because these materials are composed of 
several major components whose proportions vary between wells 
and with depth for a single well, the approach of this study has been 
to test the major components individually and then to test a repre- 
sentative synthetic mud and finally a used drilling mud from an 
offshore platform. In all but one of these tests the target organism 
has been the sea scallop, Placopecten magellanicus. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 47443, 47453, 47528 


MAN 
REFER ALSO TO CITATION(S) 45815, 45845, 45887, 47509, 47527 


47531 (EPA—600/7-78-168, pp 170-175) Nonferrous metals 
processing (copper reverberatory furnaces). Meek, R.L. (Southern 
Research Inst., Birmingham, AL); Nichols, G.B.; Burckle, J.O. Aug 
1978. 

From Symposium on process measurements for environmen- 
tal assessment; Atlanta, GA, USA (13 Feb 1978). 


This paper provides information on an application of environ- 
mental assessment testing for a selected number of copper smelters as 
an example of the nonferrous metal processing industry. Details are 
provided regarding the sampling and methodology and subsequent 
analysis techniques used to characterize the effluents for hazardous 
toxic emissions. A discussion is provided regarding the results of the 
findings in terms of the quantities of emissions expected and the 
potential errors of measurement. Some specific toxic emission were 
found to be present in substantial quantities. Also presented is 
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information regarding the difficulties attendant to sampling smelter 
effluent streams. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 46778, 47495, 47506 


47532 (AD-A—059274) Mechanisms of retinal damage from 
chronic laser radiation, thresholds and mechanisms. Report no. 4 
(annual) 1 November 1976-31 October 1977. Lawwill, T.; Crockett, 
S.; Currier, G. (Louisville Univ., KY (USA)). Aug 1977. Contract 
DAMD117-74-C-4026. 42p. 

The effect upon the retina of exposure to large fields of bright 
visible light has been evaluated. The thresholds for permanent retinal 
damage for four hour exposures in rhesus monkeys have been 
established for white light, and laser lines of 514.5 nm, 488 nm, 457.9 
nm, and 590 nm. The damage has been evaluated by ophthalmos- 
copy, rye go and light and electron microscopy. The 
shortest wavelength light (457.9 nm) is more effective in causing 
damage, particularly histological damage, which is spread through- 
out the fundus and throughout the retina layers. Functional damage 
shown by the electroretinogram follows a different action spectrum 
without the increased effect in the blue. There appears to be more 
than one mechanism for retinal damage in chronic light exposure, 
and at least one mechanism is not dependent solely upon the visual 
pigment and the pigment epithelium. Thresholds of permanent 
damage appear to be within one or two log units of light levels 
encountered in the normal visual environment. Newer data suggest 
that this damage is additive. Daily one hour exposures for four days 
produce damage equivalent to a single four hour exposure at the 
same retinal irradiance. 


47533 (AD-A—061654) Repetitive pulse laser data and permissi- 
ble exposure limits. Final report 1 Sep 1977-31 Mar 1978. Stuck, B.E.; 
Lund, D.J.; Beatrice, E.S. (Letterman Army Inst. of Research, San 
Francisco, CA (USA)). May 1978. 72p. NTIS PC A04/MF AOl1. 

Two methods are described for the calculation of permissible 
ocular exposure to repetitive pulse laser radiation. The rationale for 
these methods (the correction factor method and the alternate 
method) is based upon available experimental data from several 
laboratories. The ED (sub 50)s (Effective dose for 0.50 probability of 
an ophthalmoscopically visible retinal lesion) for repetitive pulse 
exposures expressed in terms of the total intraocular energy are 
proportional to the pulse train duration to the 3/4 power. The 
continuous wave ED(sub 50)s exhibit the same dependence on the 
exposure duration; however, the repetitive pulse ED(sub 50)s were 
always some factor below the continuous wave ED(sub 50)s. This 
correction factor is dependent on the pulse repetition frequency and 
the duration of each individual pulse in the train. It was applied as a 
multiplicative correction to the continuous wave maximum permissi- 
ble = to obtain the permissible exposure for repetitive pulse 
condition. 


47534 (AD-A—061800) Format of revised safety standards for 
infrared laser exposures. Final report Nov 1977-Mar 1978. Reed, R.D. 
(School of Aerospace Medicine, Brooks AFB, TX (USA)). Oct 
1978. 20p. NTIS PC A02/MF AOl1. 

A thermal model has been normalized to experimental 
damage threshold data for corneal injury (minimum epithelium le- 
sions) from infrared lasers. Subsequent damage threshold predictions 
(as a function of exposure duration and absorption coefficient) are 
approximated by general equations and threshold curves. The for- 
mulated equations are adapted to indicate the wavelength depen- 
dence of infrared laser damage. A revised format for the ANSI 
Z136.1-1976 laser safety standard is proposed on the basis of these 
analyses. (Author) 


47535 (AD-A—061958) Laser hazards bibliography. August 
1978. Ninth edition. Sliney, D.H.; Krial, N.; Ryan, L.L. (Army 
Environmental Hygiene Agency, Aberdeen Proving Ground, MD 
(USA)). Say poy 155p. NTIS PC A08/MF AOl1. 

The Laser Hazards Bibliography consists of 2,041 references 
in the open literature broken into subject categories which relate to 
general biological effects, the eye, the skin, laser safety, laser propa- 
gation in the atmosphere, and laser measurements. (Author) 


47536 (PB—286953) Entrainment at a once-through cooling 
system on western Lake Erie. Volume I. Report for 1 September 1972- 
31 December 1975. Cole, R.A. (Michigan State Univ., East Lansing 
(USA)). Jul 1978. 154p. NTIS PC A08/MF AOl1. 

This study assessed entrainment rates and effects for impor- 
tant components of the aquatic community in the once-through 
cooling system of a steam-electric power plant (the Monroe Power 
Plant), which can draw up to 85 cu m/second of cooling water from 
Lake Erie (-80%) and the Raisin River (-20%). Phytoplankton, 
periphyton, zooplankton, ichthyoplankton, and community metabo- 
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lism were sampled bimonthly from November 1972 through Septem- 
ber 1975. Sampling was conducted at fixed locations in the intake 
region, discharge canal, thermal plume and the lake-source waters. 
Concentrations of chloride, dissolved and total solids were used to 
trace water masses and their associated nutrient and plankton con- 
centrations. At temperatures above 15C in the discharge canal, 
lo ne arg was depressed and community respiration was acce- 
emprated. Algal abundance increased slightly as green and blue- 
green algae increased more than other taxa during passage, but algal 
diversity remained basically unchanged. 


47537 (JPRS—72956) Translations on USSR Science and Tech- 
nology: Biomedical and Behavioral Sciences No. 59. Effects of nonion- 
izing electromagnetic radiation. 9 Mar 1979. Translation of USSR 
articles. 53p. NTIS. 

Separate abstracts were prepared for the nine papers present- 
ed in this translation. (ERB) 


47538 (UCRL-Trans—1567) The formaldehyde problem: report 
of the Work Group for Interdepartmental Assistance. Introduction, 
conclusions, and recommendations only. 1978. Translation source 
information not available. 16p. Dep. NTIS, PC A02/MF AOI. 

Complaints were reported to the Department of Public 
Health Control in connection with building materials containing 
urea-formaldehyde. Hollow wall fillings of urea-formaldehyde foam 
led to complaints by residents. Recommendations are given with 
regard to limiting value for formaldehyde concentrations indoors, 
policy in the matter of chipboard in existing buildings, and quality 
requirements to be prescribed for chipboard. (HLW) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 47362, 47435, 47534 
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GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 46794, 47545, 47551 


47539 (NUREG/CR—0882) Analysis of faults in the Delaware 
Aqueduct tunnel, southeastern New York. Final report, July 1977— 
June 1978, Geraghty, E.P.; Isachsen, Y.W. (Boston Coll., Weston, 
MA (USA). Weston Observatory). Jan 1979. 34p. NTIS. 

Compilation and analysis of all data pertaining to faulting and 
fracturing in the Board of Water Supply, City of New York's 
Delaware Aqueduct (located in southeastern New York State with 
~ 270 km of tunnel that transects four structural provinces) yielded 
the following results: in the Manhatten Prong structural province, a 
poor correlation exists between the 258 faults, crush zones, and shear 
zones mapped in the tunnel and surface geology. Only six faults or 
photogeologic linear features are shown intersecting the aqueduct 
trace on the Preliminary Brittle Structures Map of New York. 
Normal faults show strike maxima in the northeast and northwest 
directions. Most reverse faults strike northeast and dip northwest. 
Thrust faults strike northeast and most dip southeast, a trend that is 
consistent with both Taconian and Acadian thrust-fault trends. The 
orientation of faults bounding the Hudson Highlands basement block 
suggests vertical uplift as a reasonble mechanism for emplacement of 
the Highlands block. In the Valley and Ridge structural province, a 
good correlation exists between faults mapped in the Delaware 
Aqueduct tunnel and faults mapped along the trace of the aqueduct. 
Except for one near-vertical fault, the faults have relatively low dips 
(< 45°), as expected for thrust faults from this fold and thrust 
terrain. In the Catskill Mountains portion of Allegheny Plateau 
structural province, a poor correlation exists between faults and 
crush zones mapped in the tunnel and surface geology. However, 5 
faults, crush zones, or jointed zones do correspond to photolinear 
features noted on the Preliminary Brittle Structures Map of New 
York. Of six pronounced, linear aeromagnetic gradients that clearly 
cut rock-unit structural trends near the Delaware Aqueduct trace, 
po J one is expressed by faulting (reverse) in the tunnel. 15 figures, 1 
table. 


47540 (NUREG/CR—0889) Dikes of Rand Hill, northeast Adi- 
rondacks, as paleostrain indicators. Final report, July 1, 1977—June 
30, 1978, Isachsen, Y.W.; Geraghty, E.P.; Wright, S.F. (Boston 
rk Weston, MA (USA). Weston Observatory). Jun 1979. 17p. 

Igneous dikes may be looked upon as paleostrain indicators, 
and; hence, as aids in reconstructing the strain history (and, ideally, 
the stress history) of a region. As part of a larger study, dikes 
intrusive into Proterozoic (Helikian), granulite-facies rocks near 
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Rand Hill in the northern Adirondack Mountains were investigated. 
Three types of dike rocks were observed: olivine diabase, diabase, 
and trachyte. Dike trends range from N 60° E through E—W to N 
75° W, and dike widths vary between 0.15 and 0.80 m. Crosscutting 
dikes were dated at three locations by use of the conventional K/Ar 
whole-rock method, and all corroborated the relative ages deduced 
from crosscutting field relationships. Ages are (528 to 578) +- 11 
m.y. for olivine diabases, 536 +- 11 m.y. and 392 +- 8 m.y. for 
diabases, and 366 +- 7 m.y. for the trachyte. The olivine diabase 
dikes, and one diabase dike, have K/Ar ages which range from 
Uppermost Proterozoic to Middle Cambrian. Their trends are be- 
tween N 60° E and N 77°E, ey ge the greatest extensional 
strain in the area at that time was NNW—SSE. In similar manner, a 
second dated diabase dike suggests that the greatest extensional 
strain in the Lower Devonian was NNE—SSW. A dated trachyte 
dike suggests that the axis of maximum extensional strain by Middle 
Devonian time was NS. This study is in preliminary stages; as more 
data are accumulated on dike trends, types, and K/Ar dates, a more 
complete paleostrain record will emerge. Controlled speculation on 
Paleozoic and Mesozoic structural events in the northern New York 
region may then be possible. 7 figures, 1 table. 


47541 (NUREG/CR—0890) Investigation of selected linear fea- 
tures in the northern Adirondack Mountains, New York. Final report, 
July 1977—June 1978. Geraghty, E.P.; Isachsen, Y.W. (Boston 
a Weston, MA (USA). Weston Observatory). Jun 1979. 20p. 

Five prominent (13 to 35 km long), sub-parallel, ENE-trend- 
ing linear features located along the northern flank of the Adiron- 
dack uplift were investi; as to nature and origin by selective 
detailed mapping. These features had been first observed on Landsat 
images. Outcrop mapping at 1:24,000 of the Proterozoic (Helikian), 
granulite-facies rocks involved revealed only eight critical locations 
where bedrock is exposed along or near (within 75 m) the five linear 
features. One linear feature (~ 14 km long) is considered to be 
entirely fault controlled. Another (~ 23 km long) could not be 
evaluated due to lack of outcrop along its trace. The remaining three 
linear features appear to be the result of selective erosion along one 
or a combination of the following features: layering or foliation of 
bedrock, fractures and joints, less resistent rock units. No marked 
aeromagnetic discontinuities are associated with any of the five 
linear features. 9 figures. 


47542 (NVO— 1253-15) Hydrologic data bank contents, 1978: 
user information bulletin 5. Friesen, H.N.; Brekke, J.C. (Nevada 
Univ., Reno (USA). Desert Research Inst.). Mar 1979. Contract EY- 
76-C-08-1253. 48p. Dep. NTIS, PC A03/MF AOI1. 

The USDOE/NV Hydrologic Data Storage and Retrieval 
System is composed of data files and computer programs for the 
manipulation of these files. This publication presents the names 
assigned to the data files and details the file contents. 18 tables. 


47543 (PB—288596) Dry Valley Drilling Project (DVDP). 
(Northern Illinois Univ., Dekalb (USA)). Sep 1976. 140p. NTIS PC 
A07/MF AOI. 

Bulletin no. 7 contains a statemer.t of sample distribution 
policy, nine papers relating to Dry Valley Drilling Project (DVDP) 
research, and the program of DVDP Seminar II held in Wellington, 
New Zealand. Drilling from annual ice into western McMurdo 
Sound (DVDP 15) during the 1975-76 field season brings Phase II of 
DVDP to a conclusion. Although depths reached by the drill were 
less than expected (65 m), the technical feasibility of drilling from an 
unstable ice platform in more than 100 m of water was established. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 45975, 47840 


47544 (DOE/ER/70006—6) Operation of a telemetered seismic 
network on the Alaska Peninsula. (Alaska Univ., College (USA). 
Geophysical Inst.). Feb 1979. Contract EY-76-S-06-2229-006. 17p. 
(RLO—2229-T6-6). Dep. NTIS, PC A02/MF AOI. 

Operation and maintenance of the network, on the Alaska 
Peninsula and the southern offshore area between the Semidi Islands 
and the western coast of Kodiak island, are discussed first; plans for 
improvements are presented. Some of the data obtained during the 
past few years are shown, and interpretations of the results are given. 
An understanding of the seismotectonics of the area is important for 
assessing its geothermal potential and evaluating the seismic risk. 10 
figures. (RWR) 


47545 (NUREG/CR—0888) Ground investigations of projected 
traces of focal mechanisms for earthquakes at Blue Mountain Lake, 
Raquette Lake, and Chazy Lake, Adirondack uplift, New York. Final 
report, July 1, 1977—June 30, 1978. Isachsen, Y.W.; Geraghty, E.P. 
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(Boston Coll., Weston, MA (USA). Weston Observatory). Jun 1979. 
39p. NTIS. 

The surface projections of three focal mechanisms in the 
Proterozoic metamorphic complex of the Adirondack Mountains of 
northern New York State were mapped to search for evidence of 
faulting. In an initial study at Blue Mountain Lake conducted during 
a seismic episode, seven micro-earthquakes were heard, but no 
ground manifestation was found. Subsequent detailed (1:2,000) map- 
ping of geology along 700 m of the trace of the fault plant solution 
failed to confirm the existence of a fault at the surface but disclosed 
sets of anomalous, low-angle (< 45° dip) conjugate fractures, one of 
which is parallel to the computed focal mechanism. Thus, such 
fractures may be subtle surface indicators of fault movement at 
deeper levels. Gravity and magnetic mapping produced ambiguous 
results. Fracture mapping along the shoreline of Raquette Lake 
provides indirect evidence for the existence of a high-angle fault 
along the NNW topographic lineament which defines the long axis 
of the lake. The evidence includes patches of anomalous fracturing 
and steeply dipping conjugate fractures subparallel to the lineament. 
The lineament does not appear to be the surface trace of a thrust 
fault corresponding to the focal mechanism for the 1975 earthquakes 
at Pilgrim Mountain. Detailed outcrop mapping (1:24,000) of the 17 
km-long, proposed Chazy Lake fault failed to provide evidence for 
the surface expression of the fault associated with the 1975 Altona 
earthquake. In fact, no evidence for the Chazy Lake fault was 
observed. Nevertheless, the presence of a NNW-trending break is 
strongly suggested by a marked aeromagnetic discontinuity. On the 
basis of abrupt foliation reorientation and other indirect evidence, it 
is suggested the Chazy Lake discontinuity may be a shear zone or 
ductile fault with left-lateral displacement of 10 to 12 km. 19 figures, 
1 table. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 46001, 46002, 47543, 48029 


47546 Effect of a conductive overburden on the transient electro- 
magnetic response of a sphere. Hurley, D.G. (Cambridge Univ., 
England). Geoexploration; 15: No. 2, 77-85(Apr 1977). 

The effect of a conductive overburden on the transient elec- 
tromagnetic response of a highly conductive sphere was investigated 
under the assumptions that the radius of the sphere and thickness of 
the overburden are small compared to the depth to the center of the 
sphere and the horizontal length scale of the primary magnetic field. 
Formulae that enable the response to be calculated are derived. A 
necessary condition for the sphere to be detectable, is that the decay 
time for the eddy-currents induced in it should exceed the decay 
time for the eddy-currents in the overburden. If this condition is 
strongly satisfied, the formulae are greatly simplified and predictions 
of the responses for particular cases may then easily be made. 


47547 Shallow seismic reflection profiling on land using a con- 
trolled source. Nunn, K.R.; Boztas, M. (Birmingham Univ., Eng- 
land). Geoexploration; 15: No. 2, 87-97(Apr 1977). 

A small seismic reflection system using a controlled source 
and digital recording was developed for shallow, land-based oper- 
ations. Results are presented of a short reflection profile over a 
section of the pre-glacial valley of the River Teifi near Cardigan, 
where up to 50 m of glacial deposits overlie Ordovician slates. The 
results are compared with a previously reported refraction profile 
recorded in the same area. 


47548 Electromagnetic response of a conducting cylinder in the 
presence of a thin conducting concentric shell. Preston, B.C. (Univ. of 
New England, Armidale, Australia). Geoexploration; 15: No. 2, 99- 
110(Apr 1977). 

The boundary-value problem was solved for a homogeneous 
infinite conducting cylinder surrounded by a thin conducting cylin- 
drical shell in the presence of a uniform time-varying magnetic field 
transverse to the axis of the cylinder. The results are presented as in- 
phase and quadrature response factors as functions of the cylinder 
and shell parameters and a comparison is made with some analogue 
model results. The solution is examined with reference to the work 
presented by Negi and Raval (1969) for the case of a two-layer 
cylindrical system, and by Fuller (19711) for a layered sphere model. 


47549 Transient electromagnetic fields over a two-layer polariz- 
able earth. Rathor, B.S. (National Geophysical Research Inst., Hy- 
derabad, India). Geoexploration; 15: No. 2, 137-149(Apr 1977). 

The expressions for induced voltage and mutual impedance 
were derived for two cases: Case 1: the top layer possesses mem- 
brane polarization and the bottom layer exhibits electrode polariza- 
tion; and Case 2: a thin polarizable conducting sheet of large extent. 
It was found from the numerical results that the rates of decay of the 
mutual impedance and the induced voltage depend upon the in- 
duced-polarization parameters of the layers. The results should be 
useful in interpretation of time-domain electromagnetic data. 
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MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 47540, 47541 


47550 (LBL—7079) Approach to the fracture hydrology at 
Stripa: preliminary results. Gale, J.E.; Witherspoon, P.A. (Waterloo 
Univ., Ontario (Canada). Dept. of Earth Sciences; California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). May 1979. Contract W- 
7405-ENG-48. 34p. (SAC—15; CONF-7809154—1). Dep. NTIS, PC 
A03/MF AOl1. 
From OECD seminar on in situ heating experiments in geo- 
logical formations; Ludvika, Sweden (Sep 1978). 
There are two main problems associated with the concept of 
eologic storage of radioactive waste in fractured crystalline rock: 
fi 1) the thermo-mechanical effects of the heat generated by the waste, 
and (2) the potential for transport of radioactive materials by the 
groundwater system. In both problems, fractures play a dominant 
role. An assessment of the hydraulic and mechanical characteristics 
of fractued rock requires a careful series of laboratory and field 
investigations. The complexity of the problem is illustrated by the 
field studies in a fractured granite that are currently underway in an 
abandoned iron-ore mine at Stripa, Sweden. Much information is 
poo —— from an extensive series of boreholes and fracture 
proach being taken to integrate these data into an 
pos of ‘the fracture hydrology is reviewed and preliminary 
results from the hydrology program are presented. 13 figures. 


47551 (RHO-SA—62) Stratigraphy and petrogenesis of the 
Grande Ronde basalt in the lower Salmon and adjacent Snake River 
canyons, Reidel, S.P. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Aug 1978. Contract EY-77- 
C-06-1030. 402p. Dep. NTIS, PC A18/MF AOl1. 

The Imnaha basalt, the Grande Ronde basalt, and the Saddle 
Mountains basalt were mapped in a 1000-km? area encompassing the 
lower Salmon and adjacent Snake River canyons. Stratigraphic data 
were collected from 17 Grande Ronde basalt sections and 7 Imnaha 
basalt sections. Four hundred fourteen Grande Ronde and Imnaha 
basalt samples were analyzed using XRF procedures. One hundred 
Grande Ronde basalt samples were analyzed for trace elements using 
INAA procedures. The Grand Ronde basalt samples were separated 
into flows and flow groups by use of field characteristics, stratigra- 
phic position, and chemical composition. The spatial distribution of 
the flows and flow groups suggests the flows were supplied from 
two known source areas. The primary source was the Chief Joseph 
dike swarm west of the area and of lesser importance was the Rocky 
Canyon source to the east. Petrologic studies show that orthopyrox- 
ene, plagioclase, and olivine crystallized at relatively shallow depths. 
an still shallower depths, orthopyroxene was resorbed by the liquid 

d pigeonite began to crystallize. Augite, plagioclase, and olivine 
pee! ized after eruption with accessory amounts of pigeonite, 
ilmenite, magnetite, and apatite. The paragenetic sequence indicates 
several storage stages for the liquids before eruption. Variations in 
the flow compositions follow ae relationships and result 
ener y from the contribution clinopyroxene to the liquid. 

lagioclase was more important in producing compositional vari- 
ations in the older, less siliceous Grande Ronde basalt flows. Many 
oxide pairs for the flows and flow groups have linear relationships 
that can only be explained using multicomponent mineral systems. 
Least-Squares modeling indicates the mineral phases necessary to 
produce the observed relationships. It is suggested that a combina- 
tion of partial melting and low pressure-fractionation produced the 
observed chemical variations. 89 references, 81 figures, 46 tables. 


47552 (SAND—78-2123C) Triaxial measurement of stress waves 
in the free-field. Reed, R.P. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 22p. (CONF-790635—3). 
Dep. NTIS, PC A02/MF AOl1. 

From 10. transducer workshop; Colorado Springs, CO, USA 
(12 Jun 1979). 

In measurement of the free-field stress from a single spherical 
explosive, the stress wave has been characterized in terms of a simple 
scalar pressure or as a simple vector stress with a principal compo- 
nent in a fixed direction. In contrast, some present-day experiments 
involve measurements near multiple sources having distributed ge- 
ometry and producing intermediate stress levels. For such experi- 
ments, it is necessary to recognize and measure the stress as a tensor 
y weapaer with principal stress directions that may change throughout 

e experiment. This paper reviews the characteristics of such dy- 
namic stress fields and of the response of sensors to triaxial loading. 
Described is a prototype gage being developed for general field 
application where triaxial measurement is required. 5 figures, 1 table. 
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COSMIC RADIATION 
REFER ALSO TO CITATION(S) 47302, 47320, 47321 


47553 Neutrino oscillations. Mann, A.K. (Department of Phys- 
ics, University of Pennsylvania, Philadelphia, Pennsylvania 19104). 
AIP (Am. Inst. Phys.) Conf. Proc.; 52: 101-107(15 May 1979). (CONF- 
780498—). 

From American Institute of Physics Society-Division of 
Cosmic Physics; Washington, DC, USA (26 Apr 1978). 

A summary is presented of various possible and active experi- 
ments to search for neutrino oscillations. 


47554 Early radiation spectrum, cooling, and escape of supernova 
shock-accelerated cosmic rays. Colgate, S.A.; Petschek, A.G. (Los 
Alamos Scientific Laboratory, University of California). Astrophys. 
J.; 229: No. 2, 682-693(15 Apr 1979). 

We derive an early radiation spectrum emitted by the expand- 
ed and cooling shock ejected outer layers of a T I supernova. 
The outer electrons of matter ejected with energies less than 5 GeV 
per nucleon will recombine before again becoming ionized by inter- 
action with the interstellar medium (ISM). Similarly the K-shell 
electrons of high-Z matter up to an energy of 5 x 10* GeV per 
nucleon will recombine before later (~ 10° years) stripping in the 
ISM. On the other hand, the formation of relativistic grains is 
unlikely. The Doppler shifted and relativistically time contracted 
Planck radiation emitted from the ex; Ss layer results in 
an emitted radiation associated with the cooling corresponding to an 
energy flux of 1.3 x 10**g/sup -1.05/ ergs s 1 with a spectrum I (hv) 
dhv =1.5 x 10“ (hv)/sup -0.92/ ergs eV~! and time behavior (hv)/ 
sub eff/ = 108t/sup -0.61/ eV. 

47555 Speculations concerning possible new physics from experi- 
ments above 10TeV. Kane, G.L. (Randall Laboratory of Physics, 
University of Michigan, Ann Arbor, Michigan 48109). AIP (Am. 
Inst. Phys.) Conf. Proc.; 49: 362-372(1 Apr 1979). (CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

Potential new “weak” interactions at very high energy and 
the predictions of QCD are discussed. (AIP) 


47556 Electric field strength of radiofrequency radiation from 
extensive air showers. Atrashkevich, V.B.; Vedeneev, O.V.; Allan, 
H.R.; Jones, J.K.; Mandolesi, N.; Morigi, G.; Palumbo, G.G.C. 
(Nuclear Physics Institute, Moscow State t University). Sov. J. Nucl. 
Phys. (Engl. Transl.); 28: No. 3, 366-369(Sep 1978). 

The present article is the result of a discussion between the 
groups of researchers at Moscow, Haverrah Park, and Bologna. The 
question of the electric field strength of the radiofrequency radiation 
from extensive air showers (EAS) is considered. Possible reasons for 
the spread in the experimental data are discussed. A coordinated 
value is presented for the field strength of radiation from EAS with 
primary energy 10'7eV. 


STARS 
REFER ALSO TO CITATION(S) 47302 


47557 (N—78-32945) A study of mass flow in the massive spec- 
. Final technical 


troscopic binary HD47129. report, 1 January — 31 
December 1977. Barlow, M. J.; Conti, P.S. (Colorado Univ., Boulder 
(USA)). 1978. = 

HD 47129 is a double-lined spectrosco ~ es binary with a 
period 14.3961 days and a visual magnitude of 6.06. Using the 
Copernicus U2 spectrometer, observations were obtained of the 
system on eight occasions, starting March 2, 1977. Some results are 
presented and discussed. 


47558 TU Cassiopeiae periods and amplitudes. Hodson, S.W.; 
Stellingwerf, R.F.; Cox, A.N. (Theoretical Division, Los Alamos 
Scientific Laboratory, University of California, Los Alamos, NM 
87545). Astrophys. J.; 229: No. 2, 642-651(15 Apr 1979). 

Light-curve observations of the double-mode Cepheid TU 
Cas obtained by 10 different groups of observers on several photo- 
metric systems over a time span of 67 years have been carefully 
studied to determine the fundamental and first-overtone periods and 
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their amplitudes on the V magnitude scale. The presence of a 
second-overtone radial pulsation is discussed, and it is concluded 
that a previous detection of this mode was spurious because of the 
lack of a proper zero-point corretion for two groups of observations. 
It is possible that the amplitude of one of the two modes varies 
during the entire observing period, with the fundamental-mode 
amplitude constant at 0.69 +- 0.03 and the overtone amplitude 
decreasing from 0.4 to 0.25 mag. If this Cepheid displays the two 
pulsation modes because it is mode switching, this switching time 
scale may be less than a few hundred years. 
47559 Cepheid masses from observations and pulsation theory. 
Cox, A.N. (Theoretical Division, Los Alamos Scientific Laboratory, 
mw of California). Astrophys. J.; 229: No. 1, 212-222(1 Apr 
Cepheid masses are calculated using radii measured recently 
by the Baade-Wesselink and the related Barnes et al. methods. They 
are compared to masses which use only the well observed fundamen- 
tal mode period, Pio, and an approximate effective surface tempera- 
ture, T/sub e/. These latter masses, called theoretical masses, result 
from the solution for the four unknowns M, R, L, Q of four 
equations: evolutionary mass-luminosity (M-L) law for blue looping 
yellow giants, the iod—mean density (Pio-M-R-Qo) relation, the 
variation of the pulsation constant Qo with the unknowns, and the 
definition equaticn for T/sub e/. To ensure the proper calibration of 
these theoretical masses, the effects of a new distance scale and new 
temperatures on evolutionary theory and pulsation masses are dis- 
cussed. It is found that pulsation masses using observed Pio, L, and 
colors (to give the mean T/sub e/) now much better with 
evolutionary and theoretical masses, but the Wesselink and the 
Barnes et al. radii imply lower average masses for 69 cases. This 
a ges can be alleviated and the agreement of evolution, theo- 
ical, and pulsation masses not destroyed by using recently pro- 
posed helium-rich surface layers in theoretical Cepheid models 
which increase Qo as well as the bump, beat, and the Wesselink and 
Barnes et al. radius masses. 


47560 Optical pulsations from 4U 0900—40: Do they exist?. 
Nelson, J.; Middleditch, J.; Cordova, F. (Lawrence Berkeley Labo- 
ratory, University of California, Berkeley CA 94720). Astrophys. J.; 
229: No. 1, 294-295(1 Apr 1979). 

A search for pulsations from 4U 0900—40 (HD 77581) 
was made in 1977—1978 using H@ interference filters. No pulsations 
were detected above 10~* of the observed flux. This contrasts with 
Steiner’s detection of pulsatons at the 2% level. Ariel 5 data cover- 
ing both our observations and Steiner's show that X-ray variability 
does not support this decrepancy. 


47561 Early-type semidetached SX Aurigae. Chambliss, 
C.R.; Leung, K. (Kutztown State College, Kutztown, Pennsylvania). 
aes .; 228: No. 3, 828-837(15 Mar 1979). 

X Aurigae is an a binary consisting of two B type 
com ts with a period of 1.210080 days. Its light curves are of 
the B Lyrae type. 1608 UBV photoelectric observations were ana- 
lyzed by the Russell-Merrill, Kopal-Jurkevich, and Wilson-Devin- 
ney approaches. The third procedure yielded the most consistent 
solutions. The absolute dimensions of SX Aur were also calculated 
assuming previously determined spectroscopic elements. The system 
is found to be semidetached, with the less massive component filling 
its Roche lobe. The other component nearly fills its Roche lobe, but 
it does not appear to be underluminous. It is believed that SX Aur is 
in the final stage of the slow phase of case A mass transfer. 


47562 Theoretical periods and masses of double-mode dwarf ce- 
pheids. Cox, A.N.; King, D.S.; Hodson, S.W. (Theoretical Division, 
Los Alamos Scientific Laboratory). Astrophys. J.; 228: No. 3, 870- 
874(15 Mar 1979). 

With newly calculated opacities for Population I and II stellar 
compositions, models with radial fundamental mode periods between 
0.05 and 0.22 days have been constructed. These models have been 
used to —_ the first overtone to fundamental period ratios to 
compare with dwarf Cepheids (AI Velorum stars). Contrary to 
previous results, the observed period ratios match the theoretical 
ones for masses between 1.1 and 2.2 Msun, and these variables, with 
T/sub e/ between 7000 and 8000 K, all seem to be in the post—main- 
sequence evolution stage. For the shortest known period dwarf 
Cepheid, SX Phe, it appears that only Population II compositions 
with Z=0.001 can produce the observed very large II:/Ilo of 0.778 
at a mass of 1.1 Msun. The periods for these models have been used 
to determine the pulsation constant as a function of M, R, L, and T/ 
sub e/. With observed periods and at least approximate surface 
effective temperatures, the period—mean density and mass-luminos- 
ity relations based on the evolution tracks of Mengel and Sweigart 
for various compositions give theoretical masses also between 1.1 
and 2.2 M/sub sun/. As several others have recently concluded, the 
dwarf Cepheids are apparently only large-amplitude 6 Scuti varia- 
bles — with more helium in their surface ionization zones 
which gives them their larger light variation amplitude. For masses 
up to about 1.5 M/sub sun/ and for periods less than 0.1 days, it 
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appears possible to have pulsation in most of the instability strip with 
> or =0.1 resulting in no convection zone and the possibility of 
some diffusion-separated metallicism in pulsating stars. 


for the r-process. Norman, E.B.; 
Schramm, D.N. (Physics Division, Argonne, National Laboratory). 
—- J.; 228: No. 3, 881-892(15 Mar 1979). 

¢ astrophysical site for the production of the r-process 
nuclei is not presently known. Part of the reason for this lack of 
knowledge is that the range of conditions which enable the produc- 
tion of these nuclei has not been accurately determined. Dynamic r- 
process nucleosynthesis calculations provide a means by which limits 
can be placed on the range of initial conditions that can produce r- 
process nuclei. Such calculations have several important time scales 
inherent to them. By requiring the time scales for neutron captures, 
B-decays, hydrodynamic ex) ion, and seed-nucleus production to 
be mutually compatible, it been found that constraints can be 
placed on the initial temperatures, densities, neutron/proton ratios, 
and chemical compositions that can produce the r-process nuclei. 
The allowed ranges of these parameters are presented along with the 
results of r-process calculations performed for several different sets 
of initial conditions. 


47564 Rotating shell model of a relativistic star. Lyubimov, B.Y. 
Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 11, 834-835(Nov 1978). 

An exact solution to the relativistic hydrodynamic equations 
of an ideal liquid in a centrally symmetric gravitational field is found 
and applied to stellar atmospheres. (AIP) 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 47576, 47582 


47565 (N—78-32964) A close-up of the Sun. Neugebauer, M.; 
Davies, R.W. (California Inst. of Tech., Pasadena (USA)). 1 Sep 
1978. Contract NAS7-100. 571p. NTIS PC A25/MF AO1. 

No abstract available. 


47566 (PB—287440) Solar-geophysical data number 408, August 
1978, Part I. (Prompt reports). Data for July 1978, June 1978. Coffey, 
H.E. (National Geophysical and Solar-Terrestrial Data Center, 
Boulder, CO (USA)). Aug 1978. 173p. NTIS PC A08/MF AOl. 

This prompt report provides data for July 1978 on: alert 
period, daily solar indices, solar flares, solar radio waves, solar x-ray 
radiation, coronal holes, solar wind measurements, inferred IP mag- 
netic field polarities, mean solar magnetic field, spacecraft observa- 
tions, Boulder geomagnetic substorm log, and — solar parti- 
cles. It also provides data for June 1978 on: daily solar activity 
center, sudden ionospheric disturbances, solar x-ray radiation, solar 
radio waves, cosmic rays, geomagnetic indices, and radio propaga- 
tion indices. 


47567 (PB—287441) Solar-geophysical data number 408, August 
II. (Comprehensive 


y, H.E. (National Geophysical 
and Solar-Terrestrial Data Center, Boulder, CO (USA)). Aug 1978. 
87p. NTIS PC A0S5/MF AO1. 

This comprehensive report for February 1978, January 1978, 
and Miscellaneous data provides data on: active regions, synoptic 
solar maps, solar flares, solar radio waves, energetic solar particles 
and plasma, synoptic chart, abbreviated calendar record, regional 
flare index, geomagnetic indices, and energetic solar particles and 
plasma. 


47568 Localization of flares in the Sun's atmosphere from radio 
observations. Pogodin, I.E. (A. A. Zhdanov Leningrad State Univer- 
ie) Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 11, 779-781(Nov 

Corr¢lations are obtained between nine parameters of solar 
radio bursts and the flux of solar flare-accelerated protons at the 
Earth's orbi \. (AIP) 


47569 Waves in the solar wind. Gosling, J.T. (Los Alamos 
Scientific Lab., NM (USA)); Hundhausen, A.J. (High Altitude Ob- 
servatory, Boulder, CO (USA)). Usp. Fiz. Nauk; 124: No. 4, 685- 
696(Apr 1978). (In Russian). 

Disc are the results of solar wind flux investigations near 
the Earth obtained by cosmic space probes and satellites. Considered 
are the characteristic wave structure of solar wind fluxes and the 
origin of the velocity wave in solar wind. Presented are graphic 
illustrations for the motion of idealized velocity wave and for the 
Pong of velocity wave slope with increasing distance from the 

jun. Discussed are the wave evolution, supersonic nature of solar 
wind flux and forecasting of one-dimensional quantitative model, 
which makes it possible to interpret observations of solar wind 
waves near the Earth. Given are the diagrams of solar wind velocity, 
measured close to the Jupiter by the "Pioneer-10" space probe. 
Constructed were the pictures of helical structure of solar wind 
fluxes in the limits of the solar systemwith the help of theoretical 
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model and data obtained by the “IMP-7” satellites and ’Pioneer-10” 
space probe. 


GALAXIES 


47570 Interstellar molecules and prebiological evolution. Gerasi- 
mov, M.V.; Mukhin, L.M. (Institute of Space Research, Academy of 
Sciences of the USSR, Moscow). Sov. Phys. - Dokl. (Engl. Transl.); 
23: No. 11, 777-778(Nov 1978). 

The possible evolutionary paths of three generations of organ- 
ic in detail. (AIP) 


COSMOLOGY 
REFER ALSO TO CITATION(S) 47713 
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47571 (LA-UR—79-1116) Petrology of the Apollo 12 pigeonite 
basalt suite. Baldridge, W.S.; Beaty, D.W.; Hill, S.M.R.; Albee, A.L. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 65p. (CONF-790476—1). Dep. NTIS, PC A04/MF AOI. 

From Lunar science conference 10; Houston, TX, USA (24 
Apr 1979). 

A comparative petrologic study of the Apollo 12 pigeonite 
basalt suite has been undertaken to answer the following questions: 
(1) What are the textural and petrologic variations within the pi- 
geonite suite. (2) Are these variations consistent with the hypothesis 
that the pigeonite basalts are related by crystal fractionation to the 
olivine basalts. Texturally, the pigeonite basalts range from porphyri- 
tic samples with a very fine-grained variolitic groundmass to coarse- 
grained microgabbro samples with ophitic to graphic textures. The 
abundances of olivine and Cr-spinel continuously decrease with 
increasing grain size, whereas the abundances of plagioclase and 
ilmenite steadily increase. Petrologically, increasing grain size is 
accompanied by increased Ca in plagioclase, increased Fe in pyrox- 
ene, olivine, and spinel, and less Al, Ti, and Cr in pyroxene. All of 
these changes, including the differences in bulk chemistry can be 
explained by near-surface fractionation of olivine, pigeonite, and Cr- 
spinel with the compositions of the observed phenocryst phases. 


47572 (LA-UR—79-1117) Apollo 12 feldspathic basalts 12031, 
12038, and 12072; petrology, comparison and interpretations. Beaty, 
E.W.; Hill, S.M.R.; Albee, A.L.; Baldridge, W.S. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 42p. 
(CONF-790476—2). Dep. NTIS, PC A03/MF AOl1. 

From Lunar science conference 10; Houston, TX, USA (24 
Apr 1979). 

Modal and chemical data indicate that 12072, 12038, and 
12031, the Apollo 12 feldspathic basalts, form a well-defined group 
which cannot be related to the other Apollo 12 rock types. 12072 
contains phenocrysts of olivine and pigeonite and microphenocrysts 
of Cr-spinel set in a fine-grained, variolitic groundmass. 12038 is a 
medium-grained, equigranular basalt with a texture indicating it was 
multiply saturated. 12031 is a coarse-grained rock with granular to 
graphic intergrowths of pyroxene and plagioclase; it was also multi- 
ply saturated. Petrologic observations, as well as the bulk chemistry, 
are consistent with the interpretation that 12031 could be derived 
from 12072 through fractionation of Cr-spinel, olivine, and pigeonite, 
the observed phenocryst assemblage. 12038, however, contains more 
pigeonite, less olivine, three times as much Ca-phosphate minerals, 
one-fifth as much troilite, and much more sodic sleulodiete than 
12072. These differences indicate that 12038 must have come from a 
separate igneous body. Consideration of the bulk compositions indi- 
cates that neither 12072 and 12031 nor 12038 could have been 
derived from the Apollo 12 olivine, pigeonite, or ilmenite basalts by 
crystal—liquid fractionation. The general petrologic similarities be- 
tween 12072, 12031, and the other Apollo 12 basalts suggests that 
they were produced in either the same or similar source regions. 
12038, however, is petrologically and chemically unique, and is 
probably exotic to the Apollo 12 landing site. 


47573 Investigation of the thermal history of Mars. Troitskii, 
V.S.; Ornatskaya, O.1.; Ryazantseva, I.P. (N. I. Lobachevskii Gorkii 
State University). Sov. Phys. - Dokl. (Engl. Transl.); 23: No. 11, 781- 
783(Nov 1978). 

The diffusion of radioactive materials outward during melting 
and the formation of a core from a mixture of Fe and FeS are 
accounted for in a theoretical study of the thermal conductivity of 
Mars. (AIP) 


ATMOSPHERIC PHYSICS 


47574 (AD-A—061900) Afgl fiscal year 1980 air force technical 
objectives document. Special repts. (Air Force Geophysics Lab., 
Hanscom AFB, MA (USA)). Oct 1978. 30p. NTIS PC A03/MF 
AOl. 
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This report describes the five technology planning objectives 
in environmental technology. The environmental areas of concern 
include optical and space physics, meteorology, aeronomy and ter- 
restrial sciences. In addition, a brief summary of the basic research 
program is included. 


47575 (UCRL—82324) Wires and wire grid models for radiation 
and scattering including ground effects. Miller, E.K. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1979. Con- 
tract W-7405-ENG-48. 42p. (CONF-790712—2). Dep. NTIS, PC 
A03/MF AOl1. 

From NATO advanced study institute on theoretical methods 
for determining the interaction of electro-magnetic waves with 
structures; Norfolk, UK (23 Jul 1979). 

An overview of wire-antenna computer modeling is given, 
with emphasis on the interface problem. The formulation and nu- 
merical-solution methods are summarized, and applications are dem- 
onstrated with numerous examples. 


47576 (N—79-12990) Effects of long-period solar activity fluctu- 
ation on temperature and pressure of the terrestrial atmosphere. 
Rubashev, B.M. Nov 1978. Translation of Solnechno-Atmosfernyye 
Svyazi v Teorii Klimata i Prognozakh Pogody, Gidrometeoizdat, 
Leningrad, 1974, pp 43-55. 25p. NTIS PC A03/MF AOl1. 

The present state of research on the influence of solar sunspot 
activity on tropospheric temperature and pressure is reviewed. The 
existence of an 11-year temperature cycle of 5 different types is 
affirmed. A cyclic change in atmospheric pressure, deducing charac- 
teristic changes between 11-year cycles, is discussed. The existence 
of 80-year and 5-to-6-year cycles of temperature is established, and 
physical causes for birth are suggested. 


AURORAL AND IONOSPHERIC PHENOMENA 


47577 (AD-A—058834) Auroral pulsations from a ic 
waves. Interim report. Luhmann, J.G. (Aerospace com El Se- 
gundo, CA (USA). Ivan A. Getting Labs.). 22 Aug 1978, ‘Contract 
F04701-77-C-0078. 32p. NTIS PC A03/MF AO1. 

A model of the quasiperiodic pulsating aurora (pulsation 
periods greater than Is) is proposed in which pressure waves in the 
neutral atmosphere are invoked as the driver of the brightness 
fluctuations. If the isodensity surfaces of the local atmosphere 
become nonplanar, a horizontal movement of the atmosphere can 
cause the energy deposition by a steady particle distribution to vary 
with time. When the distortions are wavelike corrugations, and the 
horizontal motion is steady and also has a component normal to the 
phasefront, periodic variations in auroral brightness can result. The 
pulse shape and magnitude of the pulsations depend on both the 
energy spectrum and pitch angle distribution of the particle and the 
amplitude and altitude distribution of the atmospheric waves. This 
model, which attributes variable precipitation to a temporally chang- 
ing local loss cone, is in sharp contrast to models which require 
temporal changes in the particle source above the atmosphere. Many 
of the observed features of pulsating aurorae can be explained by the 
present model. It is suggested that the required atmospheric oscilla- 
tions can be provided by acoustic-gravity waves that are generated 
by active arcs near the poleward edge of the auroral oval. This 
mechanism can also produce aperiodic pulsations by convection of 
irregular atmospheric density fluctuations, which may result from 
interfering acoustic-gravity wave trains. 


47578 (AD-A—058867) NUCOM/BREM. An improved hf prop- 
agation code for ambient and nuclear stressed i ric environ- 
ments. Final report, 19 April-30 September 1976. Nelson, G.P. (GTE 
Sylvania, Inc., Needham Heights, MA (USA)). 1 Oct 1976. Contract 
DNAO01-76-C-0261. 260p. NTIS PC Al2/MF AO1. 

The NUCOM/BREM computer code extends the NUCOM 
II HF propagation code to include direct ray and groundwave 
propagation modes for airborne and ground-based communications 
links. Provision is made for user-supplied airborne antenna patterns 
for both vertical and horizontal polarizations, and for corrected 
horizontal noise-factors for airborne terminals. A variety of airborne 
antenna patterns are included and sample links are evaluated. This 
computer code greatly extends the usefulness of NUCOM II for the 
analysis of HF links employing airborne terminals and relay aircraft. 


47579 (AD-A—058961) A method for treating the sheath size in 
the Langmuir Mott-Smith equations. Environmental research papers. 
Sherman, C. (Air Force Geophysics Lab., Hanscom AFB, MA 
(USA)). 2 Jun 1978. 17p. NTIS PC A02/MF AOI1. 

An argument is presented which justifies the simultaneous use 
of both the Langmuir Mott-Smith orbit limited, and the diode space 
charge limited equations for current collection by electrostatic 
probes. From these two equations the sheath size can be eliminated 
and the current to a probe obtained for a large range of values of 
probe potential and Debye length. Numerical solutions are presented 
for both the spherical and cylindrical cases. Asymptotic properties 
are considered. (Author) 
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47580 (AD-A—058983) Spacecraft charging at geosynchronous 
orbit - solution for eclipse passage. Air force surveys in geophysics. 
Garrett, H.B.; Rubin, A.G. (Air Force Geophysics Lab., Hanscom 
AFB, MA (USA)). 15 May 1978. 17p. S PC A02/MF AOl. 

Rapid variations in s; raft potential are observed on entry 
and exit from the earth’s shadow. Generalized equations, based on 
elementary plasma probe theory, are developed which make quanti- 
tative estimates of these potentials as a function of satellite position 
in the earth’s penumbra, and are compared with data from the ATS- 
5 and ATS-6 geosynchronous satellites. The agreement between the 
observations and the predictions results from the approximate con- 
stancy of the ratio of the ambient ion to electron current during 
injection events. Due to the significant size and shape differences of 
the ATS-5 and ATS-6 satellites, the results are — in many 
space physics situations such as estimating the effects of electron 
beams on satellite potential and of spacecraft charging on very large 
space structures. (Author) 


47581 (N—78-32898) Inference of the ring current ion composi- 
tion by means of charge exchange decay. Smith, P.H.; Bewtra, N.K.; 
Hoffman, R.A. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Aug 1978. 
4lp. 


From the analysis of the measured ion fluxes during the 
several day storm recovery period and the assumption that besides 
hydrogen other ions were present and that the decays were exponen- 
tial in nature, it was possible to establish three separate lifetimes for 
the ions. These fitted decay lifetimes are in excellent agreement with 
the expected charge exchange decay lifetimes for H(+), O(+), and 
He(+) in the energy and L-value range of the data. This inference 
technique, thus, establishes the presence of measurable and apprecia- 
ble quantities of oxygen and helium ions as well as protons in the 
storm-time ring current. Indications that He(+) may also be present 
under these same conditions were found. 


47582 (N—79-12122) Spacelab mission 2 experiment descrip- 
tions. Clifton, K.S. (National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight Center). 
Sep 1978. 67p. NTIS PC A04/MF AO1. 

Thirteen experiments selected to fly on the Spacelab 2 pallets- 
only mission to demonstrate the capability of the spacecraft to 
conduct multidisciplinary investigations are described. Individual 
payload configurations and their arrangement in the payload bay are 
illustrated. Experiment numbers, titles, disciplines, principal investi- 
gators, sponsoring institutions, and the physicél characteristics of 
each payload are listed in tables. Areas of investigation include life 
sciences, plasma physics, infrared astronomy, high energy physics, 
solar physics, atmospheric physics, and technology development. 
Co-investigators are listed in the appendix. 


47583 (PB—287867) Ionospheric D-region profile data base. A 
collection of put ible experimental profiles of the D and 
lower E regions. McNamara, L.F. (World Data Center A for Solar- 
Terrestrial Physics, Boulder, CO (USA)). Aug 1978. 35p. NTIS PC 
A03/MF AO1. 

A collection of some 700 experimental electron density pro- 
files of the D and lower E regions of the ionosphere has been 
digitized and made computer-retrievable. The collection includes 
most of the profiles published in the journal or report literature. The 
data are available in the form of three computer files that give the 
conditions under which each profile was obtained, a full list of 
references from which the experimental data were extracted, and the 
digitized profiles themselves. 





MAGNETOSPHERIC PHENOMENA 


47584 (AD-A—059273) Problems in modeling the earth's 
trapped radiation environment. Scientific report No. 1, 1 October 
1977-30 September 1978. Vette, J.I.; Chan, K.W.; Teague, M.J. (Air 
Force Geophysics Lab., Hanscom AFB, MA (USA)). Dec 1977. 
33p. NTIS PC A03/MF AO1. 

This report documents the status of the trapped radiation 
models presently available from NASA. Problems regarding energy, 
spatial, and temporal coverage are discussed in detail. Suggestions 
are made as to which type of measurements are most needed for 
model improvements. 


47585 (N—78-32635) First results from the six-axis electron 
spectrometer on ISEE-1. Ogilvie, K.W.; Scudder, J.D. (National 
Aeronautics and Space Administration, Greenbelt, MD (USA). 
Goddard Space Flight Center). Sep 1978. 27p. 

A survey, using results from the first 25 orbits of ISEE-1, was 
made of some aspects of electrons in the dawn magnetosheath. There 
are indications that the flow of plasma is not uniformly turbulent 
over this region. The electron heat flux is observed to be directed 
away from the shock and to have an average value of about twice 
the interplanetary heat flux. Many magnetopause crossings were 
observed and usually resemble abrupt transitions from one well- 
defined plasma state to another. The ejection of plasma from flux 
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tubes convected up against the magnetopause is observed for about 
half the time, and its thickness and dependence on the solar wind 
Mach number agrees with theoretical predictions. A full traversal of 
the whole forward hemisphere of the magnetosheath is required to 
fully confirm these deductions. 


47586 (N—79-12633) Miultiple-satellite studies of magnetos- 
pheric substorms: p recovery and the poleward leap of 
auroral-zone activity. Pytte, T.; Mcpherron, R.L.; Kivelson, M.G.; 
West, H.I. Jr.; Hones, E.W. Jr. (Bergen Univ. (Norway). Dept. of 
Physics). Dec 1977. Contracts NGL-05-007-004;N00014-69-A-0200- 
4016. 55p. NTIS PC A04/MF AO1. 

Particle observations from pairs of satellites (Ogo 5, Vela 4A 
and 5B, Imp 3) during the recovery of plasma sheet thickness late in 
substorms were examined. Six of the nine events occurred within 
about 5 min in locations near the estimated position of the neutral 
sheet, but over wide ranges of east-west and radial separations. The 
time of occurrence and spatial extent of the recovery were related to 
the onset (defined by ground Pi 2 pulsations) and approximate 
location (estimated from ground mid-latitude magnetic signatures) of 
substorm expansions. It was found that the plasma sheet recovery 
occurred 10 - 30 min after the last in a series of Pi bursts, which were 
interpreted to indicate that the recovery was not due directly to a 
late, high latitude substorm expansion. The recovery was also ob- 
served to occur after the substorm current wedge had moved into 
the evening sector and to extend far to the east of the center of the 
last preceding substorm expansion. 


47587 Constraints on weak-current angles of the six-quark model 
from the K°-K-bar® system. Barger, V.; Long, W.F.; Pakvasa, S. 
(Department of Physics and Astronomy, University of Hawaii at 
Manoa, Honolulu, Hawaii 96822). Phys. Rev. Lett.; 42: No. 24, 1585- 
1588(11 Jun 1979). 

From calculations of the K/sub L/-K/sub S/ mass difference 
and CP nonconservation based on an effective quark Lagrangian, we 
limit the ranges of the charged—weak-current mixing angles 02 and 
63, and phase parameter 8. The relative strength of b — u and bc 
couplings is determined versus 03. 


47588 Observations of plasma depletion in the magnetosheath at 
the dayside magnetopause. Crooker, N.U.; Eastman, T.E.; Stiles, G.S. 
(Department of Atmospheric Sciences, University of California, Los 
Angeles, California 90024). J. Geophys. Res.; 84: No. A3, 869-874(1 
Mar 1979). 

In a set of 17 low- to mid-latitude crossings of the dayside and 
near-dayside magnetopause, Imp 6 plasma measurements show 11 
cases of decreases in magnetosheath density just outside the bound- 
ary which are consistent with plasma depletion owing to magnetic 
flux tube compression as the field becomes draped against the 
magnetopause. Pressure anisotropies in the sense p/sub perpendicu- 
lar/>p/sub parallel/ are a predicted result of the plasma depletion 
and field compression, and such anisotropies are observed. Applica- 
tion of the mirror instability criterion, which — growth of 
slow mode magnetoacoustic waves for values of p/sub perpendicu- 
lar//p/sub parallel/ greater than a critical value, suggests that 
dayside magnetosheath plasma is usually unstable. One of the seven- 
teen cases shows long-period waveforms in the 100-s density data 
that are 180° out of phase with simultaneous waveforms in the 
magnetic field strength. We interpret these data as the signature of 
slow mode magnetoacoustic waves. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 46941 


47589 Direct calculation of the orientational distribution function 
of partially ordered ensembles from the EPR line shape. Friesner, R.; 
Nairn, J.A.; Sauer, K. (Department of Chemistry and Laboratory of 
Chemical Biodynamics, Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). J. Chem. Phys.; 71: No. 1, 
358-365(1 Jul 1979). 

We have developed a method for the determination of the 
orientational distribution function of partially ordered systems from 
the EPR line shape that is an alternative to the usual one of 
expansion in the elements of the Wigner rotation matrices. The 
method can be applied to distribution functions whose expansion in 
the rotation matrix elements are slowly convergent or where the 
EPR intensity cannot be computed analytically. It can also be used 
to extract geometrical information relating the principal magnetic 
axis system to the preferred direction of orientation. An application 
to a partially ordered ensemble of triplets observed in the photosyn- 
thetic bacterium Rps. viridis is given, and it is suggested that our 
technique may prove particularly valuable in analysis of biological 
systems. 
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BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 47613 


47590 (LBL—9196) Topics in bound-state dynamical processes: 
semiclassical eigenvalues, reactive scattering kernels and gas-surface 
scattering models. Adams, J.E. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). May 1979. Contract W-7405-ENG-48. 
117p. Dep. NTIS, PC A06/MF AO1. 

Ph.D. thesis. 

The difficulty of applying the WKB approximation to prob- 
lems involving arbitrary potentials has been confronted. Recent 
work has produced a convenient expression for the potential correc- 
tion term. However, this approach does not yield a unique correc- 
tion term and hence cannot be used to construct the proper modifi- 
cation. An attempt is made to overcome the uniqueness difficulties 
by imposing a criterion which permits identification of the correct 
modification. Sections of this work are: semiclassical eigenvalues for 

tentials defined on a finite interval; reactive scattering exchange 
ernels; a unified model for elastic and inelastic scattering from a 
solid surface; and selective absorption on a solid surface. (GHT) 


47591 Soft x-ray and vacuum-ultraviolet spectroscopy of ion- 
beam-heated thin targets. Burns, E.J.T.; Johnson, D.J.; Farnsworth, 
A.V. Jr.; Kuswa, G.W.; Doschek, G.A.; Feldman, U. (Sandia Labo- 
ratories, Albuquerque, New Mexico 87185). Appl. Phys. Lett.; 35: No. 
2, 140-142(15 Jul 1979). 

XUV spectroscopy utilizing a 1-m grazing incidence spectro- 
graph and photoelectric diodes is used to determine the response of 
approximately one-proton-range-thick planar targets to an intense 
beam of hydrogen and carbon ions. Electron temperature, brightness 
temperature, and total radiated power are then compared with 
radiation-hydrodynamic calculations to determine the ion-beam 
energy deposition and incident current density. Incident current 
densities of 25—35 kA/cm? with 80% proton current and 20% 
singly ionized carbon ion current are consistent with the spectrosco- 
pic measurements. 


47592 General plasma characteristics of a Berkeley multifilament 
ion source. Schoenberg, K.F.; Kunkel, W.B. (Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). J. 
Appl. Phys.; 50: No. 7, 4685-469 1(Jul 1979). 

The general plasma characteristics of a Berkeley Multifila- 
ment Ion Source are presented. The measurements are obtained via a 
pulsed electrostatic-probe data-acquisition system, and in part con- 
clude: (a) The electron distribution function consists of a bulk 
component of thermal electrons (kT/sub e/~3—S5 eV) comprising 
90—97% of the total electron population (depending on operating 
conditions), plus a nonthermal high-energy tail, which is a monotoni- 
cally decreasing function of energy, and contains a small but experi- 
mentally significant electron population at energy values 10—15 eV 
above maximum cathode fall. (b) Overall source performance, i.e., 
the spatial distribution of plasma potential, plasma density, and ion 
current density, approximately follows steady-state low-pressure dis- 
charge theory assuming spatially uniform ion production. 


47593 Proposal for an intense polarized Li-ion source. Anderson, 
L.W.; Nimmo, G.A. (Department of Physics, University of Wiscon- 
sin, Madison, Wisconsin 53706). Phys. Rev. Lett.; 42: No. 23, 1520- 
1523(4 Jun 1979). 

We propose to use optical pumping with a high-power dye 
laser to produce the polarized Li atoms necessary for a polarized Li 
ion source. It should be possible to produce very intense beams of 
highly polarized Li ions. 


47594 Steady-state transport of high-current beams in a focused 
channel. Haber, I.; Maschke, A.W. (Naval Research Laboratory, 
Washington, D. C. 20375). Phys. Rev. Lett.; 42: No. 22, 1479-1482(28 
May 1979). 

By following the orbits of several thousand particles in their 
self-consistent space-charge fields, the evolution of an unstable Kap- 
chinskij-Vladimirskij distribution is examined until saturation is 
reached. A distribution is formed which is stable on a scale of 
hundreds of quadrupole magnets. 


ATOMIC AND MOLECULAR PROPERTIES 


47595 (AD-A—058828) First principles pseudopotential calcula- 
tions of electronic and atomic properties of solid and liquid alkali 
metals . Day, R.S. (Pennsylvania State Univ., University Park 
(USA). Applied Research Lab.). 10 Jul 1978. Contract N00017-73-C- 
1418. 119p. NTIS PC A06/MF AO1. 

Thesis. 

First principles fully nonlocal pseudopotentials are construct- 
ed for the alkali metals Li, Na, and K. The orthogonalization hole 
contribution to the pseudopotential is treated exactly and compari- 
son with approximate treatments show significant differences. The 
pseudopotentials are used to calculate various solid and liquid prop- 
erties of these alkalis. The phonon spectra and elastic shear constants 
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are calculated for the solid metal and are in good agreement with 
experiment. They are generally within 20% of experiment and in 
some cases much better agreement is obtained. The liquid structure 
factor curve, S(q), is calculated using a Monte Carlo technique and 
the agreement with experiment is excellent. Electrical resistivities of 
the liquid alkali metals are also calculated using the pseudopotential 
and computed liquid structure. The electronic transport properties 
are calculated for the first time, using the same ion potential to 
determine the theoretical liquid structure and to describe the elec- 
tron scattering potential in the solid. The results are in reasonable 
agreement with experiment considering the first principles nature of 
the calculation. Finally, a pseudo-atom model is suggested as a more 
appropirate means of describing the core-electron states used in 
constructing the pseudopotential. 


47596 Relativistic calculation of the electronic structure of UF; . 
Boring, M.; Wood, J.H. (Los Alamos Scientific Laboratory, Univer- 
sity of California, Los Alamos, New Mexico 87545). J. Chem. Phys.; 
71: No. 1, 32-41(1 Jul 1979). 

Using a one-component relativistic theory we have obtained 
the self-consistent (SCF) one-electron levels of UFe via the multiple 
scattering (MS) Xa method. The calculated ionization energies are 
found to be in good agreement with the photoionization spectrum. 
Our first electronic transition (dipole forbidden) energy at 3.34 eV 
agrees well with the onset of — and the experimentally 
assigned transition at 3.04 eV. An analysis of the spin—orbit param- 
eters, calculated via perturbation theory, is given. It is found that the 
contributions from the 6p components are especially important. We 
conclude that the absorption spectrum can not be Sop ee in 
terms of the spin—orbit splitting of the highest occupied MO (t/sub 
1/u). A comparison is made with other relativistic (and nonrelativis- 
tic) one-electron calculations of UFs. This comparison yields reason- 
able agreement on the relativistic one-electron structure of this 
molecule. 


47597 Note on SCF calculations of valence levels in heavy mole- 
cules. Boring, M.; Wood, J.H. (Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). J. Chem. Phys.; 71: No. 1, 392- 
399(1 Jul 1979). 

Using a one-component relativistic theory we have recently 
developed, we illustrate some interesting features of self-consistent 
field (SCF) relativistic one-electron calculations. In B mrdony va it is 
demonstrated that nonrelativistic calculations of valence levels in 
actinide atoms and in molecules containing actinide atoms in which 
only the core states are treated relativistically, do not agree with 
fully relativistic results. Also it is found that if only the heavy 
atom(s) of a molecule is treated relativistically one obtains excellent 
agreement with a fully relativistic calculation. Non-SCF relativistic 
calculations (using self-consistent nonrelativistic potentials) are 
shown to give results equivalent to those obtained from first order 
perturbation theory. The differences between effects due to the 
relativistic portions of the Hamiltonian (direct) and effects due to the 
SCF process (indirect) are given for both atoms and molecules. The 
three examples used are the uranium atom, the UFe, and UO.” 
molecules. All calculations were performed using the local exchange 
approximation. 


47598 Multiple-photon absorption of 16-j.m radiation in UF, at 
300 K. Lucht, R.A.; Beardall, J.S.; Kennedy, R.C.; Sullivan, G.W.; 
Rink, J.P. (Los Alamos Scientific Laboratory, P.O. Box 1663, Los 
Alamos, New Mexico 87545). Opt. Lett.; 4: No. 7, 216-218(Jul 1979). 

Fluence-dependent optical-absorption parameters were meas- 
ured in static room-temperature UFe at 12 frequencies in the range 
615 to 635 cm™' and over a fluence range of 0.02 to 8 mJ/cm?. All 
data of the average number of photons absorbed per monomer (eta) 
as a function of fluence (Phi-bar) were fitted to the empirical relation 
eta=Ci(v) Phi/sup C/2 (C.=0.8 +- 0.1). Addition of diluent (Ne) 
increased the absorption. 


47599 Photoionization study of multiphoton-excited SF. in a 
molecular beam. Sudbo, A.S.; Schulz, P.A.; Krajnovich, D.J.; Lee, 
Y.T.; Shen, Y.R. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of CaLifornia, Berkeley, 
California 94720). Opt. Lett.; 4: No. 7, 219-221(Jul 1979). 

We have used a molecular-beam photoionization technique to 
probe the vibrational-energy distribution of SFs molecules excited 
by an intense CO» laser at energy fluence close to and below the 
dissociation threshold. We observe a significant bottleneck at low 
laser intensities. Even at laser fluences close to the dissociation 
threshold, most of the molecules remain in the discrete levels, and 
only a small fraction (~ 10—25%) are excited into the quasi-contin- 
uum. 


47600 Ab initio treatment of final-state spin-orbit interactions: 
Photoionization of the 6s electron in cesium. Huang, K.; Starace, A.F. 
(Behlen Laboratory of Physics, The University of Nebraska, Lin- 
coln, Nebraska 68588). Phys. Rev., A; 19: No. 6, 2335-2346(Jun 1979). 

Ab initio theoretical calculations are presented for the cross 
section, photoelectron angular distribution, and photoelectron spin 
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polarization resulting from photoionization of the 6s electron of 
cesium. Starting from an initial basis of nonrelativistic Hartree-Fock 
wave functions, the effect of final-state spin-orbit interaction in the 
Breit-Pauli approximation is treated exactly. The effect of core 
relaxation is also examined. Our calculated results agree with recent 
experimental measurements of the photoionization cross section and 
the photoelectron spin polarization. Comparison is made with other 
theoretical calculations. Finally, the length form of the electric 
dipole interaction operator is shown to be consistent with gauge 
invariance when one solves for the exact eigenstates of a Hamilton- 
ian containing spin-orbit interactions. 


47601 Comment on ‘’Doppler-tuned hyperfine spectroscopy of the 
lithium ion”. Berry, H.G.; Bacis, R. (Department of Physics, Univer- 
sity of Chicago, Chicago, Illinois 60637). Phys. Rev., A; 19: No. 6, 
2464-2465(Jun 1979). 

The author points out that previous measurements of the fine 
and hyperfine structure of /sup 6,7/Li II by Bacis and Berry are in 
agreement with theory, in contradiction to the criticism of Fan et al. 


47602 Assignment of unclassified lines in Tb I through high- 
resolution laser-fluorescence measurements of hyperfine structure. 
Childs, W.J.; Goodman, L.S. (Argonne National Laboratory, Ar- 
gonne, Illinois 60439). J. Opt. Soc. Am.; 69: No. 6, 815-819(Jun 1979). 

It is demonstrated that high-resolution measurements of the 
hyperfine structure of unclassified spectral lines can be used in many 
cases to establish uniquely the classification of the lines if the 
structure of the low levels of the atom is already well understood. 
Examination of nine lines in Tb I confirms the previous classification 
in six cases, requires some modification of the previous assignment in 
one case, and gives the classification for two previously unassigned 
lines. One of the newly classified lines (A5795.64) is the first line 
found between 4338 and 10 239 A to connect with the Tb I atomic 
ground state. The Doppler-free laser-atomic-beam technique was 
used for the study. New hfs results are given for two even levels and 
eight odd levels of Tb I. 


47603 Atomic radiative and radiationless yields for K and L 
shells. Krause, M.O. (Transuranium Research Laboratory, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830 USA). J. 
Phys. Chem. Ref. Data; 8: No. 2, 307-327(Apr 1979). 

The available body of information on (a) fluorescence, Auger, 
and Coster-Kronig yields, (b) radiative and radiationless transition 
rates, (c) level widths, (d) x-ray and Auger line widths, (e) x-ray and 
Auger spectra, and (f) Coster-Kronig energies has been used to 
generate an internally consistent set of values of atomic radiative and 
radiationless yields for the K shell (5 < or =Z< or =110) and the 
L subshells (12 < or =Z< or =110). Values of fluorescence yields 
w/sub k/, w, we, ws, Coster-Kronig yields f:, [/sub 1.2/, [/sub 
1.3/, [/sub 1.3/, f/sub 2.3/. Auger yields a/sub k/, a1, ae, as, and 
effective fluorescence yields v; and v2 are presented in tables and 
graphs. Estimates of uncertainties are given. Updated and expanded 
graphs of partial and total widths of K, Li, Lz, and Ls levels are 
presented as well as a reference list of papers published since about 
1972. 


47604 Natural widths of atomic K and L levels, Ka X-ray lines 
and several KLL Auger lines. Krause, M.O.; Oliver, J.H. (Transuran- 
ium Research Laboratory, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37830 USA). J. Phys. Chem. Ref. Data; 8: No. 2, 
329-338(Apr 1979). 

Semi-empirical values of the natural widths of K, Li, Le, and 
Ls levels, Ka; and Kay x-ray lines, and KLili, KLils and KLaLs 
Auger lines for the elements 10< or =Z< or =110 are presented in 
tables and grapahs. Level width [/sub i/ (i=K, Li,L2, Ls) is 
obtained from the relation ['/sub i/=I'/sub R/,i/w/sub i/, using the 
theoretical radiative rate ['/sub R/,i from Scofield’s relativistic, 
relaxed Hartree-Fock calculation and the fluorescence yield w/sub i/ 
from Krause’s evaluation. X-ray and Auger lines widths are calculat- 
2d as the sums of pertinent level widths. This tabulation of natural 
level and line widths is internally consistent, and is compatible with 
ill relevant experimental and theoretical information. Present semi- 
empirical widths, especially those of Ka; and Kaz x-rays, are 
compared with measured widths. Uncertainties of semi-empirical 
values are estimated. 


47605 Forbidden transitions in one- and two-electron atoms. 
Marrus, R.; Mohr, P.J. (Material and Molecular Research Division, 
Lawrence Berkeley Laboratory, Berkeley, California). Adv. At. Mol. 
Phys.; 14: No. 1, 181-224(Mar 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

We review recent theoretical and experimental work on 
forbidden transitions in one- and two-electron systems. We deal with 
each of ihe known transition types. (AIP) 


47606 Production of polarized hydrogen atoms in ionization colli- 
sions of optically oriented 2°S, helium atoms with hydrogen molecules. 
Dmitriev, S.P.; Zhitnikov, R.A.; Kartoshkin, V.A.; Klement’ev, 
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G.V.; Okunevich, A.I. (A. F. loffe Physicotechnical Institute, USSR 
Academy of Sciences). JETP Lett. (USSR) (Engl. Transl.); 28: No. 7, 
409-412(5 Oct 1978). 

We report observation of H and D atom spin polarization 
produced as a result of ionization collisions between optically orient- 
ed metastable helium atoms and Hz and D2 molecules. The registra- 
tion of the polarized atoms was based on the change of the electric 
conductivity of the plasma at magnetic resonance. 


47607 Production of excited hydrogen atoms in photodissociation 
of the H: molecule. Komarov, I.V.; Ostrovskii, V.N. (Leningrad 
State University). JETP Lett. (USSR) (Engl. Transl.); 28: No. 7, 413- 
415(5 Oct 1978). 

A new type of interaction between molecular states makes it 
possible to explain quantitatively the experimental data on the rela- 
tive probability of — of the atoms H (2s) and H (2p) in 
photodissociation of the hydrogen molecule. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 47781, 47808 


47608 (CALT—63-297) Muonic x-ray study of the charge distri- 
bution of *** '4° 15° 152 and 154Sm, Powers, R.J.; Barreau, P.; Bihoreau, 
B.; Miller, J.; Morgenstern, J.; Picard, J.; Roussel, L.; Bertin, P. 
(California Inst. of Tech., Pasadena (USA); CEA Centre d’Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France); Clermont-Fer- 
rand-2 Univ., 63 - Aubiere (France)). 1977. Contract EY-76-C-03- 
0063. 56p. Dep. NTIS, PC A04/MF AO1. 
The measurement of the energies of the 4f — 3d, 3d — 2p, 2p 
— 1s and, in the case of “Sm, the 2s — 2p muonic atomic 
transitions in separated isotopes of ‘+ '4® 15° 152 and '4Sm are 
reported. Using these transition energies as well as the hyperfine 
splittings of the 2p levels, the data were interpreted in terms of a 
deformed Fermi distribution for the charge density and obtained 
good fits. A model independent analysis of the isotope shifts in terms 
of generalized R/sub k/ moments was made and is in good agree- 
ment with electronic x-ray and optical isotope shifts. The static 
quadrupole moments and the isomer shifts of the first excited state of 
? and '**Sm were also determined from the 2p hyperfine structure. 
54 references. 


47609 (CALT—63-299) Experimental study of muonic x-ray 
transitions in mercury isotopes. Hahn, A.A.; Miller, J.P.; Powers, 
R.J.; Zehnder, A.; Rushton, A.M.; Welsh, R.E.; Kunselman, A.R.; 
Roberson, P.; Walter, H.K. (California Inst. of Tech., Pasadena 
(USA); College of William and Mary, Williamsburg, VA (USA); 
Wyoming Univ., Laramie (USA); Eidgenoessische Technische 
Hochschule, Zurich (Switzerland). Lab. fuer Hochenergiephysik). 
1978. Contract EY-76-C-03-0063. 60p. Dep. NTIS, PC A04/MF 
AOl. 

Muonic x-ray spectra were measured for 1% 19° 200 201 202 ang 
204Hg. These data were interpreted in terms of a two parameter 
Fermi distribution for the charge density. The spectroscopic quadru- 
pole moments (Q/sub s/) of some of the 2* nuclear states were 
inferred. For ‘**Hg the spectroscopic quadrupole moments of the 
first two excited states and the B(E2)'s connecting these states to the 
ground state were determined. For *°'Hg the ground state quadru- 
pole moment was obtained as well as several other E2 moments but 
the interpretation of the data was hampered by a possible incomplete 
knowledge of the nuclear scheme of this nucleus. The muonic 
isotope shifts were measured and interpreted in terms of 5R/sub k/ 
and are compared to electronic x-ray and optical isotope shift 
measurements. 41 references 


47610 Discrepancy between theory and experiment in nuclear 
polarization corrections of muonic 7°*Pb. Yamazaki, Y.; Wohlfahrt, 
H.D.; Shera, E.B.; Hoehn, M.V.; Steffen, R.M. (Los Alamos Scien- 
tific Laboratory, Los Alamos, New Mexico 87545). Phys. Rev. Lett.; 
42: No. 22, 1470-1472(28 May 1979). 

Experimental nuclear-polarization corrections for muonic 
208Pb have been deduced from a model-independent analysis of 
elastic electron-scattering and muonic x-ray data. The result is in 
disagreement with theoretical calculations and suggests the existence 
of a fundamental problem in present theoretical approaches to the 
nuclear polarization effect. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 47590, 47823 


47611 (AD-A—058945) Differential cross section and related 
integrals for the Moliere potential. Final report. Mueller, G.P. (Naval 
Research Lab., Washington, DC (USA)). 12 May 1978. 12p. NTIS 
PC A02/MF AO1. 

The Moliere potential is widely used in radiation-damage 
simulation studies. It is not much used in transport theory calcula- 
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tions because of the awkward expression for the differential cross 
section corresponding to the potential. Within the framework of the 
Lindhard treatment of atomic cross sections, is developed an easy-to- 
use fit, accurate to 6%, to the Moliere cross section. Simple forms 
for several related quantities are also presented. 


47612 (AD-A—059270) Ion photofragment spectroscopy - poten- 
tial surfaces of molecular ions. Annual report, 16 May 1977-16 May 
1978. Moseley, J.T.; Cosby, P.C. (SRI International, Menlo Park, 
CA (USA)). 15 Jul 1978. Contract F44620-76-C-0095. 1lp. NTIS PC 
A02/MF AOl. 

The application of the newly developed technique of ion 
photofragment spectroscopy to obtain information about the poten- 
tial surfaces, lifetimes, and dissociations of polyatomic molecular 
ions is discussed. Information obtained using these techniques is 
useful to the Air Force because it will increase the understanding of 
the ionosphere and the photochemical properties of the stratosphere 
and troposphere, it can be used in the development of high-energy 
lasers and alternative energy sources using ionized gases (e.g., mag- 
neto-hydrodynamics), and it has applications in the field of laser- 
induced chemistry. There is also a fundamental interest in develop- 
ing a better understanding of polyatomic molecules and of the 
specific state-to-state reactions they undergo. 


47613 (AD-A—061704) I. Coherence effects in Penning ioniza- 
tion. III. Volume recombination processes at high pressures. Technical 
report no. 12, Dec 1977-Dec 1978. Schearer, L.D.; Parks, W.F. 
(Missouri Univ., Rolla (USA)). 1 Dec 1978. Contract N00014-75-C- 
0477. 12p. NTIS PC A02/MF AOl. 

A thermal energy beam source of rare gas metastable atoms 
(He,Ne,Ar) has been designed and constructed. These low energy 
high flux beams have been used to excite ions of the Group II metal 
atoms in Penning ionizing collisions. It was found that optical 
emission from the excited ions is linearly polarized along the beam 
axis. This non-statistical population of the ml states of the excited ion 
is a sensitive measure of the interaction between the reactants of the 
Penning collision process. They have also examined kinetic process- 
es related to volume recombination of electrons and ions in the 
afterglow of a laser initiated discharge in a mixture of potassium 
atoms in a high pressure buffer of Krypton. Time dependent optical 
emission from excited states populated in the afterglow of an ioniz- 
ing laser pulse is utilized to determine electron temperatures and 
densities. The electron energy loss rate can then be determined. 
(Author) 


47614 (DOE/ER/70038—1) Thermal-energy scattering of atoms 
in high Rydberg states. Annual progress report, July 1, 1978—June 
30, 1979. Kocher, C.A. (Oregon State Univ., Corvallis (USA). Dept. 
of Physics). Mar 1979. Contract EY-76-S-06-2227-038. 17p. (RLO— 
2227-T38-1). Dep. NTIS, PC A02/MF AO1. 

This research consists of an experimental study of the scatter- 
ing of free atoms in high Rydberg states and their interaction with 
ground-state atomic and molecular targets. The highly excited Ryd- 
berg states, lying just below the ionization limit, describe a single 
weakly bound electron moving around a positive ion core. These 
states are characterized by large principal quantum numbers, long 
radiative lifetimes, and large cross sections for certain scattering 
processes. In the proposed investigations, differential cross sections 
will be measured for the deflection of high Rydberg atoms from an 
atomic beam. Preliminary scattering experiments, completed in the 
laboratory, have yielded cross sections which are virtually independ- 
ent of the principal quantum number and in good agreement with 
calculations for deflection of the core ion alone. The deflection was 
also observed directly. If the momentum transfer takes place as an 
essentially free-ion process, then it is possible to obtain ion-scattering 
cross section from measurements with Rydberg atoms as projectiles. 
The presence of a distant valence electron provides a charge- 
neutralizing sheath surrounding the ion core, rendering its trajectory 
virtually unaffected by non-ionizing external fields. Since ion-beam 
scattering experiments have heretofore proven difficult at thermal 
energies, this research program seeks to develop and exploit a useful 
new method for the determination of velocity-resolved free-ion 
differential cross sections and the functional form of ion-atom and 
ion-molecule interaction potentials. 


47615 (LBL—8882) Need for improved numerical algorithms in 
molecular scattering. Thomas, L.D. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 1979. Contract W-7405-ENG-48. 
Sp. (CONF-790403—2). Dep. NTIS, PC A02/MF AOI1. 

From SIGNUM meeting on numerical ordinary differential 
equations; Urbana, IL, USA (3 Apr 1979). 

Many problems in theoretical chemistry require an under- 
standing at the microscopic level of molecular scattering. That is, an 
understanding of what internal and external changes take place as 
two molecules approach one another, collide and then recede from 
one another. From this knowledge at the microscopic level one can 
then calculate many properties of macroscopic chemical systems 
which cannot be measured presently in the laboratory nor observed 
directly in our environment. 
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47616 (UCRL—82781) Coupled one- and two-photon resonances 
in three level atoms. Garrison, J.C.; Einwohner, T.H.; Wong, J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Jun 1979. Contract W-7405-ENG-48. 16p. (CONF-790650—1). Dep. 
NTIS, PC A02/MF AO1. 

From 6. Vavilov conference on coherent and nonlinear 
optics; Novosibirsk, Adademgorodok, USSR (20 Jun 1979). 

The coherent excitation of a three level atom by one- and 
two-photon resonances coupled by a common level is treated by the 
method of averages. The equations for the density matrix of the 
three resonant levels are solved analytically for square pulses of 
duration shorter than relaxation times. Double free induction decay 
occuring when both exciting fields are switched out of resonance 
simultaneously is exhibited. The emitted radiation is also calculated 
for an experiment in which the field driving the one-photon reso- 
nance remains on after the other field ends, and it is shown that 
experiments at several detunings and amplitudes would allow deter- 
mination of various combinations of relaxation rates. Numerical 
studies for nonsquare pulses are briefly described. The results show 
that the main qualitative features of the square-pulse case are re- 
tained. 15 references. 


47617 Calculations of He(2 /sup 1,3/S)+H ionization cross sec- 
tions using ab initio potentials and widths derived from Siegert eigen- 
values. Isaacson, A.D. (Chemistry Department, Brookhaven Nation- 
al Laboratory, Upton, New York 11973). J. Chem. Phys.; 71: No. 1, 
180-183(1 Jul 1979). 

Associative and Penning ionization cross sections are calculat- 
ed for collisions of H atoms with He(2'S) and He(2°S) in the energy 
range 0.01—1.0 eV, using the classical theory of Miller. Ab initio 
potential energy curves V* and widths [ recently obtained by the 
author from the variational calculation of the Siegert eigenvalues for 
these systems are used. Generally good agreement with the previous 
theoretical work of Hickman and Morgner is obtained. In addition, 
somewhat better agreement of the present results with the available 
experimental data, especially for the singlet total ionization cross 
section, demonstrates that the Siegert potentials and widths are 
reasonably accurate. 


47618 Experimental and computational study of HF + Xe scatter- 
ing. Becker, C.H.; Tiedemann, P.W.; Valentini, J.J.; Lee, Y.T.; 
Walker, R.B. (Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory and Department of Chemistry, Universi- 
ty of California, Berkeley, California 94720). J. Chem. Phys.; 71: No. 
1, 481-489(1 Jul 1979). 

Crossed molecular beam experiments have been performed 
measuring angular distributions I (6) of HF('=*) scattered off 
Xe('So) at collision energies of 0.044 and 0.153 eV. The I (@) show 
rainbow and supernumerary rainbow structure, with diffractive os- 
cillations just being resolved in the low energy data. A spherically 
symmetric potential Vo(R) is fit to the data with well depth and 
minimum position 0.016 eV and 3.77 A. Using this Vo(R), four model 
potential surfaces V (R,) are constructed and scattering calculations 
are performed employing the centrifugal sudden approximation. The 
calculations treat HF as a rigid rotor and use a collision energy of 
0.044 eV. The calculations emphasize the role of the initial rotational 
state as well as the effect of the type and degree of anisotropy of V 
(R,y) upon total and state-to-state center-of-mass differential cross 
sections. In particular, it is found that when V (R,y) is strongly 
attractive for one limited range of atom—diatom orientations, the 
elastically scattered rainbow is shifted to larger angles compared to 
the rainbow from Vo(R) scattering: if the initial rotational state j/sub 
in/=0. For j/sub in/=1 and 2 the V (R,y) scattering tends to 
resemble that for Vo(R). Because the j/sub in/ distribution in the HF 
beam is not well characterized, and because it is shown that very 
similar total differential cross sections at one energy can be generat- 
ed from qualitatively different V (R,y) with similar Vo(R), even for 
the same j/sub in/, conclusions about the HF—Xe anisotropy of V 
(R,y) from I (@) are precluded. However, the extracted Vo(R) is 
thought to be realistic based on the consistency of fits to the two I 
(@) at significantly different collision energies and the likelihood of a 
relatively high rotational temperature of the HF beam due to heating 
of the nozzle source. 


47619 Target and projectile cross sections for F ions on Ti, V, Cr, 
Fe, and Co: 1.7 MeV/amu. Schmiedekamp, A.; Gray, T.J.; Doyle, 
B.L.; Schiebel, U. (Physics Department, Kansas State University, 
Manhattan, Kansas 66506). Phys. Rev., A; 19: No. 6, 2167-2172(Jun 
1979). 

Measurements of the target-thickness dependences of the 
target K x-ray production yields are reported for 1.7-MeV/amu F/ 
sup q/+ (q = 6, 8, and 9) ions incident upon thin solid targets of 
elements from Ti to Co. Target K x-ray production cross sections 
were extracted in the limit of vanishing target thickness. Compari- 
sons of the data to theoretical estimates based upon combinations of 
direct ionization and electron-transfer processes are presented. Pro- 
jectile K-vacancy production and quenching cross sections were 
obtained from the three-component model for the target K x-ray 
data as a function of foil thickness. Comparisons of the projectile 
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parameters to theoretical estimates based upon electron transfer, 
direct ionization, and excitation processes are presented. 


47620 Differential cross sections for ionization of argon by 0.3— 
2-MeV He” and He* ions. Toburen, L.H.; Wilson, W.E. (Pacific 
Northwest Laboratory, Richland, Washington 99352). Phys. Rev., A; 
19: No. 6, 2214-2224(Jun 1979). 

The energy and angular distributions of electrons ejected 
from argon are reported for ionization by He* and He®* ions in the 
energy range 0.3—2.0 MeV. Absolute cross sections derived from 
these measurements illustrate the effect of screening and the contri- 
bution to the electron spectra of the projectile electron. Comparison 
of the cross sections to previous data for equivalent-velocity proton 
impact provides an indication of the region of —— of Z? 
scaling for differential ionization cross sections. The significance of 
continuum charge transfer and projectile stripping are discussed 
with regard to their contribution to the ionization process. 


47621 Electron capture in collisions between ions and inert gases 
at 200—4000 eV. Kikiani, B.I.; Saliya, Z.E.; Gochitashvili, M.R.; 
Kereslidze, T.M.; Bagdasarova, I.G. (Tbilisi State University). Sov. 
Phys. - Tech. Phys. (Engl. Transl.); 23: No. 11, 1332-1334(Nov 1978). 

The cross sections for electron capture in collisions between 
ions and inert gases are determined for the energy range 0.2—4 keV 
by a capacitor method developed earlier. The cross sections are 
given as functions of the velocity of the incident ion, o/sub c/(v). 
The capture curves for different particle pairs are different. Analysis 
of the energy terms of the colliding particles and the existing 
experimental data on inelastic channels leads to a qualitative explana- 
tion of a/sub c/ (v) for the pairs (He*, Ne), (He*, Ar), and (He*, 
Xe). The present data are compared with the data of other workers. 


47622 Asymmetry of coherent bremsstrahlung by polarized elec- 
trons. Potylitsyn, A.P. (Institute of Nuclear Physics at the Tomsk 
Polytechnic Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 
381-385(Sep 1978). 

The asymmetry coefficient of coherent bremsstrahlung of 
high-energy polarized electrons is calculated in the second Born 
approximation. It is shown that it is possiblé to analyze the electron 
polarization, both transverse and longitudinal, by means of a single 
crystal. Results of the calculations are presented for electrons with 
energy 1 GeV and a diamond single crystal. 


ATOMIC AND MOLECULAR THEORY 


47623 (CU-TP—135) Ordering of atomic energy levels in excited 
states. Foley, H.M. (Columbia Univ., New York (USA). Dept. of 
Physics). 1978. Contract EY-76-C-02-2271. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

A remarkably consistent ordering of excited atomic states 
with the quantity k = n + 1, for small values of the orbital angular 
momentum I, was pointed out by Sternheimer. This fact is readily 
interpreted in terms of the variation of the quantum defects with 1, 
and simple rules for the k-ordering are given. The reasons for the 
observed variation of the quantum defects can be understood in 
terms of the accumulation of zero energy scattering phase shifts with 
l and with Z, as calculated by Manson from a realistic atomic 
potential. 8 references. 


47624 (CU-TP—136) Initiation of superradiance. Coffey, B.; 
Friedberg, R. (Columbia Univ., New York (USA). Dept. of Phys- 
ics). 1978. Contract EY-76-C-02-2271. 41p. Dep. NTIS, PC A03/MF 
AOl. 

The Heisenberg equations describing the build-up of superra- 
diance in an initially inverted one-dimensional medium are solved in 
the linear regime and with the Born and Markov approximations. 
The effects of the boundaries are included; a new condition under 
which they may be ignored is derived. When the condition is 
satisfied, a solution for the second moments of the atomic polariza- 
tion and an estimate of the delay time in agreement with recent work 
are presented. 5 figures. 


47625 (UCRL—82137(Rev.1)) ATOMLLL: atoms with shading 
and highlights. Max, N.L.;. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 11 May 1979. Contract W-7405-ENG- 
48. 10p. (CONF-790806—1). Dep. NTIS, PC A02/MF AO1. 

From SIGGRAPH '79; Chicago, IL, USA (6 Aug 1979). 

The ATOMS program, written at Bell Telephone Labora- 
tory, is capable of determining the visible portions of a scene 
consisting of interpenetrating spheres and cylinders, put together to 
represent space-filling or ball-and-stick molecular models. The Law- 
rence Livermore Laboratory version contains enhancements to add 
shading and highlights, and to render the spheres on film as ellipses, 
so they will appear round when projected in various wide-screen 
formats. The visible parts of each sphere or cylinder are shaded by a 
minicomputer controlling the film recorder, thus releasing the main 
computer from transferring the millions of intensity values for each 
frame. The minicomputer is microprogrammed with an efficient 
algorithm for the intensities, which uses the color look-up tables in 
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the film recorder to store the reflectance as a function of angle of 
incidence. 8 references. 


47626 Valence bond diatomics-in-molecules method. I. A projec- 
tion operator reformulation. Faist, M.B.; Muckerman, J.T. (Chemis- 
try Department, Brookhaven National Laboratory, Upton, New 
York 11973). J. Chem. Phys.; 71: No. 1, 225-232(1 Jul 1979). 

A rederivation of the diatomics-in-molecules (DIM) method 
for obtaining potential energy surfaces is presented in terms of 
projections onto fragment diatomic and atomic subspaces. This 
approach renders the approximations inherent in the DIM method 
transparent. The method is considered from both ab initio and 
semiempirical viewpoints. Nonadiabatic and spin—orbit coupling in 
the fragments is discussed. Comparison with previous DIM formula- 
tions is made. 





47627 Valence bond diatomics-in-molecules method. II. Applica- 
tion to the valence states of FH2)/sup a/. Faist, M.B.; Muckerman, 
J.T. (Chemistry Department, Brookhaven National Laboratory, 
Upton, New York 11973). J. Chem. Phys.; 71: No. 1, 233-254(1 Jul 
1979). 

Explicit methods are given for setting up the matrices in- 
volved in the projector approach of the preceding paper to the 
diatomics-in-molecules (DIM) method for obtaining potential energy 
surfaces. Application is made to the 14 spin—orbit surfaces of the 
FH: system produced from the consideration of only the valence 
electrons on the atoms and “ionic—covalent” coupling in the HF 
diatomic fragment. This FH2 example contains an illustration of each 
type of complication one could encounter in the use of the DIM 
method as a semiempirical technique. Plots of the ground state 
spin—orbit FH2 surface are given along C/sub infinityv/ ‘‘abstrac- 
tion”, C/sub 2v/, C/sub s/, and C/sub infinityv/ “exchange” cuts, as 
well as reactant to product correlation energy diagrams produced 
from vertical cuts along minimum energy pathways of these symme- 
tries. Comparison is made to existing information whenever possible. 


47628 Quasiclassical trajectory study of vibrational predissocia- 
tion of van der Waals molecules: Collinear HexxxI.(B * Pi). Woodruff, 
S.B.; Thompson, D.L. (University of California, Los Alamos Scien- 
tific Laboratory, Los Alamos, New Mexico 87545). J. Chem. Phys.; 
71: No. 1, 376-380(1 Jul 1979). 

Vibrational predissociation of the van der Waals molecule 
He...1.(B *Pi) has been investigated using quasiclassical trajectories. 
The study was restricted to collinear motion to allow comparisons 
with the quantum mechanical calculations of Beswick and Jortner [J. 
Chem. Phys. 68, 2277 (1978); 69, 512 (1978)]. The unimolecular 
dissociation of He...I.(B *Pi) confined to a single adiabatic electronic 
potential-energy surface was studied as a function of the initial I, 
vibrational quantum state, where a zeroth-order approximation of 
the separation of the I—I and He—l, oscillators was made for the 
purpose of assigning initial states. The computed trajectory results 
show that the unimolecular decay as a function of time obeys the 
exponential decay law quite well. The computed decay rates are in 
accord with the quantum mechanical values and with experimental 
measurements. 


47629 Asymptotic eigensolutions of fourth and sixth rank octahe- 
dral tensor operators. Harter, W.G.; Patterson, C.W. (Joint Institute 
for Laboratory Astrophysics, University of Colorado and National 
Bureau of Standards, Boulder, Colorado 80309). J. Math. Phys. 
(N. Y.); 20: No. 7, 1453-1459(Jul 1979). 

Qualitative and quantitative features of high quantum rota- 
tional spectra are discussed by appealing to geometrical and topo- 
graphical representations of the tensor operators. Approximate for- 
mulas are derived for level-cluster energies. The approximate condi- 
tions for the occurrence of “anomalous” fourfold clusters are given. 


47630 Theory of hyperfine and superfine levels in symmetric 
polyatomic molecules. Trigonal and tetrahedral molecules: Elementary 
spin-1/2 cases in vibronic ground states. Harter, W.G.; Patterson, 
C.W. (Joint Institute for Laboratory Astrophysics, National Bureau 
of Standards and University of Colorado, Boulder, Colorado 80309). 
Phys. Rev., A; 19: No. 6, 2277-2303(Jun 1979). 

A simple approximate scheme for treating molecular hyper- 
fine structure is developed by taking account of energy-level clus- 
ters. Unitary tableau and frame transformation techniques are rein- 
troduced. Model Hamiltonians for XY3 and XY, (X spin-zero, Y 
spin-1/2) molecules are developed and solved in cluster bases which 
are appropriate for highly excited rotational states. Two cases 
emerge: Case (1) for which hyperfine splittings are smaller than the 
“superfine” cluster splittings and case (2) for which superfine split- 
tings are negligible or zero. The problem of correlating energy levels 
and states between cases (1) and (2) is solved. Since the XY, problem 
in the elementary cluster bases reduces to (2 x 2) matrices at the 
worst, the physical interpretation of solutions is not difficult. 


47631 Fluorescent scattering by anisotropic molecules embedded 
in small particles. McNulty, P.J.; Druger, S.D.; Kerker, M.; Chew, 
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H.W. (Clarkson College of Technology, Potsdam, New York 
13676). Appl. Opt.; 18: No. 10, 1484-1486(15 May 1979). 
Calculations using the randomly oriented with uncorrelated 
emission model are made for the Rayleigh ratios of several polymers. 
P) 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 47865 


47632 (K/TS—2936) Hydraulic jumps in a partially filled rotat- 
ing cylinder. Lundgren, T.S.; Berman, A.S. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). Jun 1979. Contract W-7405-ENG-26. 
28p. Dep. NTIS, PC A03/MF AOI. 

A nonlinear analysis is made of the fluid dynamics of a thin 
film of liquid completely spun up along the cylindrical wall of a 
rotating cylinder. The analysis allows for the possibility of hydraulic 
jumps in the liquid film. Conditions are simulated under which jumps 
can occur. Under the assumption that synchronous runouts are small 
relative to the film thickness, a sample calculation of jump position 
and extent for various operating frequencies is presented. Compari- 
son with experimental observations indicate good qualitative agree- 
ment between the analysis and the experiment. Under the additional 
restriction of constant film thickness and a simple lumped-parameter 
dynamic model for the rotor and its supports, an analysis is also 
provided which predicts the amplitude and frequency of the asyn- 
chronous runout as a function of operating frequency. A numerical 
example of the results of such a calculation is provided. 6 figures. 


47633 Nonlinear Rayleigh—Taylor stability with mass and heat 
transfer. Hsieh, D.Y. (Division of Applied Mathematics, Brown 
University, Providence, Rhode Island 02912). Phys. Fluids; 22: No. 8, 
1435-1439(Aug 1979). 

The nonlinear Rayleigh—Taylor stability of a liquid layer 
over a finite vapor layer is studied using a simplified formulation of 
the problem. The method of multiple scale expansion is employed 
for the investigation. It is found that when the heat transfer rate is 
strong enough, the classically unstable system is stabilized by the 
nonlinear effect and the effect of mass and heat transfer across the 
interface. The size of the bubbles detached from the interface can 
also be estimated. A simple nondimensional parameter is also found 
to characterize the stability of the system. 


47634 Rayleigh—Benard instability in nonreactive binary fluids. 
I. Theory. Gutkowicz—Krusin, D.; Collins, M.A.; Ross, J. (Depart- 
ment of Chemistry, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). Phys. Fluids; 22: No. 8, 1443-1450(Aug 
1979). 

The hydrodynamic stability (to both stationary and oscilla- 
tory convection) of binary, Boussinesq fluids in Benard geometry, 
with both the Soret and Dufour effects included is studied. A 
variational principle for the Rayleigh number R/sup cr/ at the onset 
of stationary convection is found; the complete exact solutions for 
R/sup cr/ are also given. Apart from trivial multiplicative factors, 
R/sup cr/ depends only on a single dimensionless parameter psi 
which depends on the transport and thermodynamic coefficients. 
For psi> or =0 (‘‘normal” Soret effect) the system becomes stable 
only if heated from below (R>0), and for psi<-1 instability may set 
in only if the fluid is heated from above (R<0). For intermediate 
values of psi there exist both negative and positive solutions for R/ 
sup cr/. No exact solutions are known for R/sup cr/ at the onset of 
oscillatory convection, but two integral expressions for R/sup cr/ 
are derived in this case. Expressions for the amplitude of convective 
motion and the Nusselt number as a function of vertical-barR-R/sup 
cr/vertical-bar for both stationary and oscillatory convection are 
also derived. These expressions may be used to determine whether 
heat flux measurements are a useful tool for the study of the onset of 
instability in binary fluids. 


47635 Structure of a shock-wave front in a liquid. Hoover, W.G. 
(Department of Applied Science, University of California at Davis, 
Livermore, California 94550). Phys. Rev. Lett.; 42: No. 23, 1531- 
1534(4 Jun 1979). 

Solutions of the Navier-Stokes equations for strong shock 
waves in a dense fluid agree well with recent atomistic simulations 
using nonequilibrium molecular dynamics. 


47636 “Cloud in Cell” technique applied to the roll up of vortex 
sheets. Baker, G.R. (Applied Mathematics, California Institute of 
Technology, Pasadena, California 91125). J. Comput. Phys.; 31: No. 
1, 76-95(Apr 1979). 

The problem of the roll up of a two dimensional vortex sheet 
generaied by a wing in an ideal fluid is phrased in terms of the 
streamfunction and the vortex sheet strength. A numerical method is 
used to calculate the time evolution of the vortex sheet by adapting 
the “Cloud In Cell’ technique introduced in solving many particle 
simulations in plasma physics (see J. P. Christiansen, J. Computation- 
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al Physics 13 (1973)). Two cases are considered for the initial 
distribution of circulation, one corresponding to an elliptically 
loaded wing and the other simulating the wing with a flap deployed. 
Results indicate that small scale behaviour plays an important part in 
the roll up. Typically, small scale perturbations result in small 
structures which evolve into ever increasing larger structures by 
vortex amalgamation. Conclusions are given from a number of tests 
exploring the validity of the method. Briefly, small scale perturba- 
tions are introduced artificially by the grid; but once the process of 
vortex amalgamation is well underway, the emerging large scale 
behaviour is relatively insensitive to the precise details of the initial 
perturbations. Since clearly defined structures result from the appli- 
cation of this method, it promises to aid considerably in understand- 
ing the behaviour of vortex wakes. 


47637 Monte Carlo functional expansion calculation of free mo- 
lecular flows. Petschek, A.G.; Williamson, R.E.; Krauser, W.J.; 
White, P.C. (USDOE, University of California, Los Alamos Scien- 
tific Laboratory). Math. Comput.; 33: No. 146, 765-777(Apr 1979). 

A Monte Carlo technique for Knudsen flow, light transmis- 
sion in tubes, the flow of cold neutrons, phonon transmission, heat 
transfer calculations and other problems involving free streaming in 
cylindrical enclosures is described. The coefficients of a functional 
expansion of the view factors are estimated by Monte Carlo, are then 
perturbed in a least squares minimum sense to satisfy some consisten- 
cy conditions, and finally are used to calculate the collision density 
on the boundary and the transmission of the enclosure. Without 
importance sampling or other variance reduction techniques, the 
calculational work required for a given accuracy is reduced by a 
factor frequently near 10 when compared to a simple calculation in 
which particles are followed from entrance to exit. 


MAGNETOHYDRODYNAMICS 


47638 Magnetohydrodynamic flow in rectangular cross-sectional 
pipes. Hu, W. (Peking Inst. of Mechanics, China). Li Hsueh; No. 4, 
283-293(Oct 1977). (In Chinese). 

The article proposes a complete solution for 
magnetohydrodynamic flow in rectangular cross-sectional pipes 
with electrodes structure along one of its opposite sides. Various 
boundary conditions are investigated: 1) with negligible effect of the 
pressure of electrodes leading to Direchlet boundary value problem; 
2) with symmetric continuous electrode distribution partially filled 
on its opposite side; 3) generalized; 4) to an electrode wall structure. 
The obtained result is discussed with respect to current dispersion 
and Hartmann boundary layer with the Hartmann number much 
greater than 1. 


SUPERFLUIDITY 


47639 New theory of superfluid ‘He. O'Reilly, D.E.; Tsang, T. 
(Argonne National Laboratory, Argonne, Illinois 60439). Phys. Rev., 
B: Condens. Matter; 19: No. 11, 5634-5640(1 Jun 1979). 

It is proposed that regions of low and high mass density exist 
in liquid helium and moreover are spatially well-ordered in the 
superfluid state with the result that the ground-state wave function 
Psio is periodic. A ground-state energy 8.1% lower than that deter- 
mined by Monte Carlo procedure for a pair-correlated wave func- 
tion f (r/sub i/j) by McMillan is obtained with Psio = (Pi/sub i/>j f 
(r/sub i/j))(1 + B 2/sub i/>j cos2kor/sub i/j/kor/sub i/j) with B = 
0.0547 and ko = 27/6.8 A~*. A mean-field theory of the A transition 
has been formulated. The nature of the superfluid state is a conse- 
quence of the spatial periodicity of the wave function and a simple 
physical picture of the roton is presented as well as a rigorous roton 

wave function. 


47640 Second-sound velocity in superfluid *He—‘He solutions. 
Dikina, L.S.; Kotenev, G.Y.; Rudavskii, E.Y. (Physicotechnical In- 
stitute of Low Temperatures, Academy of Sciences of the Ukrainian 
SSR). Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 12, 707-710(Dec 
1978). 

The second-sound velocity was measured in superfluid *He— 
*He solutions containing up to 13% *He in the temperature range 
from 1.3°K to T/sub lambda/. Together with earlier experimental 
data, the results enabled us to construct the concentration depen- 
dence of the second-sound velocity in superfluid solutions. Compari- 
son of the experimental values of the second-sound velocity with the 
results given by the theory of Khalatnikov' showed good agreement. 


47641 Measurements of the normal component viscosity in 
helium II at various frequencies. Nadirashvili, Z.S.; Tsakadze, D.S. 
(Institute of Physics, Academy of Sciences of the Georgian SSR). 
Sov. J. Low Temp. Phys. (Engl. Transl.); 4: No. 12, 711-712(Dec 
1978). 
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It is shown that with a string vibrating at high frequency in 
helium II the effective viscosity decreases relative to the true viscos- 
ity because of a decrease in the ratio of the penetration depth of the 
viscous wave in the normal component of the liquid to the quasipar- 
ticle mean free path. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


47642 (DOE/ER/70027—9) High energy physics studies of par- 
ticle interactions in heavy elements. Annual progress report, May 15, 
1977—May 14, 1978. Lord, J.J.; Wilkes, R.J. (Washington Univ., 
Seattle (USA)). 22 Mar 1978. Contract EY-76-S-06-2225-027. 83p. 
(RLO—2225-T27-9). Dep. NTIS, PC AOS/MF A011. 

Experimental research in 7 energy physics is summarized. 
A list of publications is included. (JFP 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 47299, 47652, 47668 


47643 (SLAC-PUB—2321) Preliminary results from the Mark 
II detector. Scharre, D.L. (Stanford Linear Accelerator Center, CA 
(USA)). May 1979. Contract EY-76-C-03-0515. 14p. (CONF- 
790365—3). Dep. NTIS, PC A02/MF AOi. 

From 16. rencontre de moriond; Les Arcs, Savoie, France (17 
Mar 1979). 

Preliminary results from the SLAC-LBL Mark II magnetic 
detector at SPEAR are presented. Discussed are two-photon pro- 
duction of eta’ and recent work on psi and psi’ decays. 24 references. 


47644 Search for axion production in low-energy electron brems- 
strahlung. Bechis, D.J.; Dombeck, T.W.; Ellsworth, R.W.; Sager, 
E.V.; Steinberg, P.H.; Tieg, L.J.; Yoh, J.K.; Weitz, R.L. (Physics 
Department, University of Maryland, College Park, Maryland 
20742). Phys. Rev. Lett.; 42: No. 23. 1511-1514(4 Jun 1979). 

We present results of an experiment to detect axions produced 
by bremsstrahlung of 45-MeV electrons. No signal is found. We 
interpret our upper limits in terms of two models. 


47645 Experimental test of special relativity from a high-y elec- 
tron g—2 measurement. Cooper, P.S.; Alguard, M.J.; Ehrlich, R.D.; 
Hughes, V.W.; Kobayakawa, H.; Ladish, J.S.; Lubell, M.S.; Sasao, 
N.; Schueler, K.P.; Souder, P.A.; Coward, D.H.; Miller, R.H.; 
Prescott, C.Y.; Sherden, D.J.; Sinclair, C.K.; Baum, G.; Raith, W.; 
Kondo, K. (J. W. Gibbs Laboratory, Yale University, New Haven, 
Connecticut 06520). Phys. Rev. Lett.; 42: No. 21, 1386-1389(21 May 
1979). 


We report a verification of the theory of special relativity at a 
value of y = 2.5 x 10* based ye a comparison of electron g—2 
measurements at meV and GeV kinetic energies. Specially we obtain 
a measure of the equivalence between the quantities -y equivalent (1 - 
B?)/sup -1/2/ and gamma-tilde equivalent (p/mo) dp/dE. 


47646 Study of the photoproduction of neutral pions in hydrogen 
in the region of the A (1232) resonance. Aleksandrov, Y.A.; Kozlov, 
V.A.; Pavlovskaya, V.V. (P. N. Lebedev Physics Institute, USSR 
Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 
344-346(Sep 1978). 

Differential cross sections have been measured for photopro- 
duction of 7° mesons in hydrogen in the primary-photon energy 
interval 290—360 MeV at pion emission angles 10,30,50,70, and 90° 
in the c.m.s. The angular distributions have been analyzed by means 
of second and third degree polynomials in cos @. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 47668, 47781 


47647 (ANL-HEP-CP—79-11) Properties of the hadronic 

system produced in antineutrino proton interactions. Musgrave, B. 

(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 

ENG-38. 21p. (CONF-790648—2). Dep. NTIS, PC A02/MF AOI. 

whe From Neutrino 1979 conference; Bergen, Norway (18 Jun 
). 

The separation of the hadronic system produced in anti vp 
charged-current reactions into the current and target fragmentation 
components is discussed. The current fragments show properties in 
good qualitative agreement with the expectations of the naive quark- 
parton model. In particular, there is no evidence for either a Q?- or 
X/sub BJ/-dependence of the fragmentation functions. 7 references. 


47648 (BNL—26309) Observation of a visible charmed particle 
decay in neutrino interactions. Cnops, A.M.; Connolly, P.L.; Kahn, 
S.A. (Brookhaven National Lab., Upton, NY (USA); Columbia 
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Univ., New York (USA)). 1979. Contract EY-76-C-02-0016. 8p. 
(CONF- 790648—3). Dep. NTIS, PC A02/MF AO1. 

From Neutrino 1979 conference; Bergen, Norway (18 Jun 
1979). 

In a sample of 250 semileptonic charmed icle decays (v/ 
sub p/ + Neon — pw” + e* + ... events), one clear event is found 
where the e* does not come directly from the v interaction vertex 
but from a decay point 1.1 cm downstream of the vertex. This event 
is interpreted as a visible charmed particle decay: into an e* and a 
positive and a negative charged track. The observation of a visible 
charm decay in the sample is consistent with what is expected if the 
charm lifetime were of the order 5 x 10~™ sec. 5 references. 


47649 Search for new particles at the alternating-gradient— 
synchrotron beam dump. Coteus, P.; Diesburg, M.; Fine, R.; Lee, W.; 
Sokolsky, P.; Brown, R.; Fuess, S.; Nienaber, P.; O'Halloran, T.; 
Lee, Y.Y. (Columbia University, New York, New York 10027). 
Phys. Rev. Lett.; 42: No. 22, 1438-1440(28 May 1979). 

This paper presents results of a beam-dump experiment per- 
formed at the Brookhaven alternating-gradient synchrotron to 
search for prompt sources of neutrinos and axionlike particles. We 
observe no excess of v/sub e/ or nu-bar/sub p/ events, and no 
excess in neutral-current events over that expected from neutrinos 
from m7 and K decays. We report on limits of prompt particle- 
production cross sections and lifetimes. 


47650 Evidence for prompt single muon production in 400 GeV 
proton interactions. Barish, B.C.; Bartlett, J.F.; Bodek, A.; Brown, 
K.W.; Shaevitz, M.H.; Siskind, E.J.; Diament-Berger, A.; Dishaw, 
J.P.; Faessler, M.; Liu, J.K.; Merritt, F.S.; Wojcicki, $.G. (California 
Institute of Technology, Pasadena, California 91125). AJP (Am. Inst. 
Phys.) Conf. Proc.; 49: 240-245(1 Apr 1979). (CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

We have investigated the origin of prompt muon production 
in the interaction of 400 GeV protons in a steel target. Using a 
variable density target and a large acceptance muon identifier, we 
have observed a substantial signal of prompt single muon for the 
kinematic region X/sub F/=0 and 0.8< or =p/sub t/< or ~1.5 
GeV. Assuming that the major source is charmed DD-bar produc- 
- a model dependent calculation yields o (pp—-charm) of about 

ib. 


47651 Charm production by neutrinos and charm particle life- 
time. Cline, D. (Fermilab, Batavia, Illinois). AJP (Am. Inst. Phys.) 
Conf. Proc.; 49: 281-296(1 Apr 1979). (CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

The production of charm particles by neutrino beams is well 
established. We briefly review the present evidence. The production 
of charm particles by neutrinos is a useful way to study the proper- 
ties of charmed particles. The lifetime of some charmed particles has 
been estimated from two events observed in nuclear emulsions to be 
3—6 x 10°’ sec. 


47652 Quark—antiquark colliding beam machines. Cline, D. 
(Fermilab, Batavia, Illinois). AJP (Am. Inst. Phys.) Conf. Proc.; 49: 
451-485(1 Apr 1979). (CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

A progress report on the proton-antiproton storage rings 
being constructed at CERN and Fermilab is given. Techniques of 
phase space cooling and of obtaining high luminosity in these ma- 
chines using relativistic electron cooling are discussed. Some of the 
possible physics goals and experimental detectors for such machines 
are discussed. The possibility of high luminosity machines of very 
high energy is briefly discussed. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 47652, 47752 


47653 (FERMILAB—79/5, pp 1-14) Magnetic moments of hy- 
perons and quarks. Pondrom, L. (Univ. of Wisconsin, Madison). May 
1979 


In Fermi National Accelerator Laboratory, monthly report. 

The use of spin precession in a high-energy polarized hyperon 
beam to measure baryon magnetic moments is described. The baryon 
octet and the quark composition of the baryons are explained first. 
Then the behavior of charged and neutral particles with and without 
magnetic moments in a magnetic field is discussed. The experimental 
layout is sketched. The magnetic moments found for the A and =° 
are -0.6138 +- 0.0047 and -1.20 +- 0.06, respectively. The picture of 
baryons is not complete, but the evidence is consistent with the 
statement that baryons are made of quarks, and that quarks are point 
particles. 6 figures, 3 tables. (RWR) 


47654 Study of inclusive reactions K” p — K-bar® + X and K~ p 
— A°® + X at 6.5 GeV/c. De Clercq, C.; Johnson, D.P.; Lemonne, J.; 
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Peeters, P.; Renton, P.; Wickens, J.; Musgrave, B.; Phelan, J.; 
Schultz, P.; Smith, R.; Snyder, A.; Ammar, R.; Davis, R.; Eklund, 
C.; Herder, L.; Kwak, N.; Loos, L.; Riemer, R.; Stump, R.; Morris, 
W.A.; Oh, B.Y.; Pratap, M.; Sionakides, G.; Smith, G.A.; Whitmore, 
J.; Dao, F.T.; Katsoufis, E.; Mann, W.A.; Schneps, J.; Segar, A.J.; 
Wald, H. (Inter-University Institute for High Energies, ULB-VUB, 
Brussels, Belgium). Phys. Rev., D; 19: No. 11, 3197-3209(1 Jun 1979). 

Inclusive V° production in 6.5-GeV/c Kp interactions is 
studied using the ANL 12-ft-diameter hydrogen bubble chamber. 
The total cross sections for inclusive K-bar® and A° production are o 
(K-bar®) = 7.98 +- 0.49 mb and o (A°) = 3.94 +- 0.24 mb. Semi- 
inclusive differential cross sections are determined as functions of 
Feynman x and transverse momentum squared of the V°’s, and of 
four-momentum transfer to the V°. The average charge multiplicity, 
the ratio <n/sub c/>/D, and the correlation function f2/sup cc/ for 
the neutrally charged hadronic system recoiling from the V° are 
determined as functions of the mass of the recoiling system. Results 
are used to examine universal aspects of multiparticle production. 


47655 Inclusive charged-particle production in neutron-nucleus 
collisions. Chaney, D.; Ferbel, T.; Slattery, P.; Underwood, D.; 
Bleser, E.; Johnson, D.; Gobbi, B.; Lipton, R.; Rosen, J.; Ruchti, R.; 
Spelbring, D. (Department of Physics and Astronomy, University of 
Rochester, Rochester, New York 14627). Phys. Rev., D; 19: No. 11, 
3210-3221(1 Jun 1979). 

We have measured charged-particle production in neutron- 
nucleus collisions at high energy. Data on positive and negative 
particles produced in nuclei [ranging in atomic number (A) from 
beryllium to lead] are presented for essentially the full forward 
hemisphere of the center-of-mass system. A rough pion-proton sepa- 
ration is achieved for the positive spectra. Fits of the form A/sup 
chemical bond/ to the cross sections are presented as functions of 
transverse momentum, longitudinal momentum, rapidity, and pseu- 
dorapidity. It is found that a changes from ~0.85 to ~0.60 for 
laboratory rapidities ranging from 4 to 8. Trends in the data differ 
markedly when examined in terms of pseudorapidity rather than 
rapidity. Qualitatively, the major features of our data can be under- 
stood in terms of current particle-production models. 


47656 Pure spin total cross sections. Spinka, H. (Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). AJP (Am. Inst. Phys.) 
Conf. Proc.; 51: No. 1, 382-398(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 


Measurements of the pure spin total cross sections in the NN 
system are described. Evidence for a dibaryon resonance interpreta- 
tion of the structure in the I=1 cross sections at P/sub LAB/< or 
=3 Gev/c is discussed. New data on the total cross section differ- 
ence for longitudinal beam and target in the I=0 system are present- 
ed. 


47657 Proton-proton elastic scattering spin correlative parameter 
A/sub nn/(©) at 643 and 796 MeV. Willard, H.B.; McNaughton, 
M.W.; Bevington, P.R.; Winkelmann, E.; Baer, H.W.; Cverna, F.; 
Chamberlin, E.P.; Jarmer, J.J.; King, N.S.P.; Simmons, J.E.; 
Willmes, H.; Schardt, M.A. (Case Western Reserve University). AJP 
(Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 420-423(1 May 1979). 
(CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The polarized beam at LAMPF was used for the measure- 
ments along with a polarized target of propanedial doped with 
chromium. (AIP) 


47658 Measurement of the energy dependence of Ac’/sub T/ and 
A/sub nn/ for pp scattering in the 1—3 GeV/C region. Mulera, T.A. 
(Rice University, Houston, Texas 77001). AJP (Am. Inst. Phys.) Conf. 
Proc.; 51: No. 1, 428-433(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The polarized proton beam at the Argonne ZGS was used in 
conjunction with an N-type polarized proton target to extend previ- 
ous measurements of Ao/sub T/ /sup 1,2/ in the region of incident 
momentum 1—3 GeV/c. In addition, a double arm spectrometer was 
used to measure the spin-spin asymmetry parameter, A/sub nn/, for 
pp elastic scattering over complete angular distributions in this range 
of incident momentum. Preliminary results of these measurements 
are presented. 


47659 Polarization measurements in 7*~ p and pp elastic scatter- 
ing at 100 and 300 GeV/C. Jonckheere, A.; Koehler, P.F.M.; Auer, 
I.P.; Hill, D.; Sandler, B.; Underwood, D.; Yokosawa, A.; Snyder, 
J.; Zeller, M.E.; Kline, R.V.; Law, M.E.; Pipkin, F.M.; Johnson, W.; 
Brueckner, W.; Chamberlain, O.; Steiner, H.; Shapiro, G. (Fermi 
National Accelerator Laboratory, Batavia, ILlinois 60510). AJP (Am. 
Inst. Phys.) Conf. Proc.; 51: No. 1, 439-444(1 May 1979). (CONF- 
781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 
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Polarization measurements in 7*~ p elastic scattering at 100 
GeV/c and pp elastic scattering at 100 and 300 GeV/c are present- 
ed. These data are compared to other experiments and to two 
models. 


47660 Inclusive 7” asymmetries near X=0. Ems, S.C.; Gray, 
S.W.; Rust, D.R.; Klem, R.D.; Cho, Y.L. (Indiana University, Bloo- 
mington, Indiana 47405). AJP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 
457-460(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

New results from the Argonne ZGS on the scattering asym- 
metries of inclusively produced pions are presented. The preliminary 
data is for the reaction pup-arrow—>7” +X near X=0 for a Pt range 
extending past 1.0 GeV/c. 


47661 Polarization measurements and a narrow ¢€ (750). Dono- 
hue, J.T.; Leroyer, Y. (Argonne National Laboratory, Argonne, 
Illinois 60439). AJP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 476-477(1 
May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

am S-wave cross sections are determined. (AIP) 


47662 Spin measurements in hadronic high momentum transfer 
scattering. Terwilliger, K.M. (University of Michigan, Ann Arbor, 
Michigan 43109). AJP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 521- 
541(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The results of recent experiments investigating spin effects in 
hadronic high momentum transfer scattering are reviewed. There is 
evidence for very large spin dependences at high momentum transfer 
in measurements involving both the polarization of a single particle 
and the polarizations of two particles. 


47663 Direct search for charm in accelerator proton collisions. 
Yamanouchi, T. (Fermi National Accelerator Laboratory, Batavia, 
I11. 60510). AJP (Am. Inst. Phys.) Conf. Proc.; 49: 199-206(1 Apr 
1979). (CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

Experimental evidence concerning the production of charm 
particles by high energy (200 to 400 GeV) accelerator protons in 
nuclear emulsions are reviewed. Consistencies among various experi- 
mental results are discussed. 


47664 Observation of decays of short-lived particles in an emul- 
sion exposed to 400-GeV/c protons. Komer, A.A.; Orlova, G.L; 
Salmanova, N.A.; Tret’yakov, M.I.; Chernyavskii, M.M. (P. N. 
Lebedev Physics Institute, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 28: No. 7, 453-457(5 Oct 1978). 

The nine events of short-lived particle decay observed in an 
emulsion bombarded with 400-GeV/c protons are interpreted as 
decays of charmed particles (mainly baryons). An estimate of the 
lifetime yielded a value 1.2 x 10~'* sec. The cross section for the 
production of charmed particles was found to be ~ 100 yb/nucleon. 


47665 Search for new particles decaying to A (K°)+ hadrons. 
(Berlin-Budapest-Dubna-Moscow-Prague-Sofia-Tbilisi | Collabora- 
tionu)). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 340-344(Sep 
1978). 

A magnetic spark spectrometer has been used to search for 
new particles produced by neutrons with average energy 45 GeV 
and decaying by the channels Am*, K°(K-bar®) a2*~, Aa* a, and 
AK*K~. Estimates are obtained for the upper limit of the partial 
cross sections for production of the charmed particles C* (2260) and 
D*~ (1870) with relative momentum x>0.5: o/sub c/+ x BR 
(C*—Am*) <2 x 10°*' cm*¥/nucleon, o/sub D/ +- x BR 
(D*~ pK w*~) <2.5 x 107*' cm*/nucleon. 


47666 Interactions of 400-GeV/c protons with emulsion nuclei. 
Multiplicity of charged particles. Alma-Ata—Gatchina—Moscow— 
Tashkent Collaboration. Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 
358-362(Sep 1978). 

The principal characteristics of multiplicity distributions and 
correlations are presented and discussed for various types of second- 
ary charged particles from inelastic interactions of 400-GeV protons 
with the nuclei of nuclear emulsions, and also their energy depen- 
dence in the energy region up to 400 GeV. 


47667 Interaction of 400-GeV/c protons with emulsion nuclei. 
Angular distributions of shower particles. Alma-Ata—Gatchina— 
Moscow—Tashkent Collaboration. Sov. J. Nucl. Phys. (Engl. 
Transl.); 28: No. 3, 362-366(Sep 1978). 

We have measured and analyzed the main characteristics of 
the angular distributions of secondary shower particles from inelastic 
proton-nucleus collisions at 400 GeV and have made a comparison 
with data on pA and wz A interactions at lower energies and with 
the predictions of various approaches to the theory of collisions of 
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hadrons with nuclei. It is shown that the experimental data for Eo< 
or =400 GeV are inconsistent with models of the coherent tube 
type, the Gottfried model, and some developed variants of the 
multiperipheral and parton-cascade models and provide a basis for 
preferring models of the Glauber-Gribov type. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 47643 


47668 (LBL—9247) Recent results from the lead—glass—wall 
experiment. Barbaro-Galtieri, A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1979. Contract W-7405-ENG-48. 
27p. (CONF-790365—5). Dep. NTIS, PC A03/MF AO1. 

From 16. rencontre de moriond; Les Arcs, Savoie, France (17 
Mar 1979). 

Recent results from the LGW experiment are discussed. They 
include: study of the psi ~ 2gy — y + h decay mode, accessible 
thrugh the analysis of the inclusive y spectrum; the semi-leptonic 
decay mode of the D’s, specifically the K—e correlation; the mea- 
surement of R/sub D anti D/, the cross section over o/sub py/, for 
D production up to 7.8 GeV; the study of the charmed quark 
fragmentation function accessible through D meson spectra. 51 
references. 


47669 Comment on Z,* (1800) and spin-rotation parameter mea- 
surements. Kelly, R.L. (Lawrence Berkeley Laboratory, Berkeley, 
California 94720). AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 501- 
504(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The K* p->K* Pp partial wave analysis of Arndt et al. finds a 
J/sup P/=3/2" Z,*. It is pointed out that this disagreement can 
probably be resolved by measurements of the K*p elastic spin- 
— angle in the backward hemisphere near P/sub lab/=1 

eV/c. 


47670 Inclusive 7° and eta production from 100 GeV/c 7*~ p 
collisions in the triple Regge region. Barnes, A.V.; Fox, G.C.; Ken- 
nett, R.G.; Walker, R.L. (California Inst. of Tech., Pasadena (USA)); 
Dahl, O.1L; Kenney, R.W.; Ogawa, A.; Pripstein, M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Phys., B; 
145: No. 1, 45-66(27 Nov 1978). 

Results are given for inclusive 7° and eta production in 100 
GeV/c 7*~ p collisions. The data cover the large x > approximately 
0.7 region and are compared in detail with the predictions of triple 
Regge theory. These reactions are theoretically clean with rho (7° 
production) or Ag (eta production) exchange. The authors extract 
the Regge trajectories, a(t), in the t range of 0 to -4 (GeV/c)?. Good 
agreement is found with the determination from 7~ p — (7r°, eta)n at 
low -t while for large -t > approximately 1.5 (GeV/c)?, the value of 
a becomes approximately -0.5, independent of t. Evidence is seen for 
the wrong signature nonsense zero of the rho at t approximately -0.4 
(GeV/c)* in the 7° production data. In agreement with simple 
a theory, there is no structure in the eta production data at this 
t value. 


47671 Inclusive 77° and eta production in the all neutral mode 
from 100 GeV/c 7 p collisions. Barnes, A.V.; Fox, G.C.; Kennett, 
R.G.; Walker, R.L. (California Inst. of Tech., Pasadena (USA)); 
Dahl, O.I.; Kenney, R.W.; Ogawa, A.; Pripstein, M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Phys., B; 
145: No. 1, 67-84(27 Nov 1978). 

Results are given for 7° and eta production in 100 Gev/c 
a” p collisions, summed over all final states with no charged parti- 
cles present (the all neutral final states). The data are fitted for x > 
approximately 0.6 to a modification of triple Regge theory suggested 
by the multiperipheral model. Good agreement is found between the 
values of the rho and Ag trajectories determined in the all neutral 
process, the full inclusive mode, 7~ p — (7°, eta)X, and the exclusive 
reactions, 7” p — (7°, eta)n. The rho exchange residue function 
shows evidence for a dip at t approximately -0.5 (GeV/c) (the rho 
wrong signature nonsense zero), whereas the eta data are quite 
smooth in this region. These successful predictions for both the 
trajectory and residue function are striking evidence for the validity 
of triple Regge theory. 


47672 Search for paired production of D° and D-bar® mesons in 
a” Be interactions at 55 GeV/c. Antipov, Y.M.; Bezzubov, V.A.; 
Budanov, N.P.; Bushnin, Y.B.; Gorin, Y.P.; Denisov, S.P.; Ech, 
F.A.; Klimenko, S.V.; Kotov, V.I.; Lebedev, A.A.; Lednev, A.A.; 
Mikhailov, Y.V.; Petrukhin, A.I.; Polovnikov, S.A.; Roinishvili, 
V.N.; Soldatov, M.I.; Stoyanova, D.A. (Institute of High Energy 
Physics). JETP Lett. (USSR) (Engl. Transl.); 28: No. 7, 457-460(5 
Oct 1978). 

The wide-aperture Sigma” spectrometer was used to search 
for paired production of D mesons in the reaction 7~ Be+D°D- 
bar°X, with D-bar°-K~* 7*~ and D°-+K~* *~. To identify the 
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kaons, a multichannel threshold Cerenkov counter was used. In the 
expected region of the K7r-system masses, not a single event was 
observed. Upper bounds are estimated for the D-meson production 
cross section. 


47673 Search for associative production of D° mesons with muons 
in 7r~ Be interactions at 55 GeV/c. Antipov, Y.M.; Bezzubov, V.A.; 
Dudanov, N.P.; Gorin, Y.P.; Denisenko, A.A.; Denisov, S.P.; Ech, 
F.A.; Klimenko, S.V.; Konoplyannikov, A.K.; Kotov, V.I.; Lebe- 
dev, A.A.; Lednev, A.A.; Mikhailov, Y.V.; Petrukhin, A.I.; Polovni- 
kov, S.A.; Roinishvili, V.N.; Stoyanov, D.A. (Institute of High 
Energy Physics). JETP Lett. (USSR) (Engl. Transl.); 28: No. 7, 461- 
463(5 Oct 1978). 

The wide-aperture “Sigma” spectrometer was used to search 
for the reaction 7~ Be—Be-+ p...,D°+K7 at a 7” -meson momentum 
55 GeV/c. The particles were identified with a multichannel 
counter, which made it possible to separate pions and kaons in the 
momentum interval 7—21 GeV/c. No narrow resonances were 
observed in the effective-mass spectrum of the Kz systems. Upper- 
bound estimates were obtained for the D-meson production cross 
sections. 


47674 Production of muon pairs in 7~ N interactions at momenta 
27 and 40 GeV/c. Golovkin, S.V.; Dzhelyadin, R.I.; Zaitsev, A.M.; 
Konstantinov, V.F.; Kubarovskii, V.P.; Lands’berg, L.G.; Leont’ev, 
V.M.; Mukhin, V.A.; Obraztsov, V.F.; Petrunina, T.I.; Pokrovskii, 
N.S. (Institute of High Energy Physics, Serpukhov). Sov. J. Nucl. 
Phys. (Engl. Transl.); 28: No. 3, 347-349(Sep 1978). 

The inclusive production of muon pairs 7~ +(Cu nucleus) 
—p* pp” +... has been identified in the region of the continuum 
(1.3< or =M/sub p/+/sub p/-< or =2.5 GeV/c?) at momenta p/ 
sub [/=27 and 40 GeV/c. Values of the cross sections and the shape 
of the distributions in the kinematic variables X/sub F/ and p/sub 
T/ have been obtained. Attention is called to the weak dependence 
of the cross section do/dX/sub F/ on X/sub F/. The average value 
of the transverse momentum <p/sub T/> increases with increasing 
mass of the muon pair, and for fixed mass it increases with increase 
of the primary energy. The dependence of the muon pair production 
cross sections on the mass and primary energy are consistent with 
Drell-Yan scaling, and the cross section agrees in order of magnitude 
with the theoretical estimates. 


47675 Topological cross sections of 7* p interactions at 4.2 GeV/ 
ec. Aleshin, Y.D.; Arutyunyants, G.A.; Varlamov, L.I.; Kiselevich, 
I.L.; Mel’nichenko, I.A.; Mikhailichenko, V.I.; Nikitin, S.Y.; Shkar- 
let, V.D. (Institute of Theoretical and Experimental Physics, State 
Commission on the Use of Atomic Energy). Sov. J. Nucl. Phys. 
(Engl. Transl.); 28: No. 3, 350-351(Sep 1978). 

We present topological cross sections of 7* p interactions at 
the momentum 4.2 GeV/c obtained at the ITEP 2-meter hydrogen 
bubble chamber. The measured cross sections are compared with the 
data of other authors at close values of the 7*-meson momentum. 


47676 Total disintegration of carbon nuclei induced by 40-GeV/c 
a~ mesons. Angelov, N.; Anoshin, A.I.; Lyubimov, V.B.; Solov’ev, 
M.I.; Suleimanov, M.; Tuvdendorzh, D. (Joint Institute for Nuclear 
Research). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 351-353(Sep 
1978). 

The momenta and emission angles of all charged particles 
have been measured in 7~ “C interactions for p/sub [/- =40 GeV/c 
in order to study the total disintegration of the target nucleus. The 
probability of total disintegration is found to be (7.0 +- 0.3) %. It is 
shown that the principle kinematic characteristics of the total-disin- 
tegration events do not differ from those of “ordinary” m™ 'C 
interactions. 


47677 Study of inclusive spectra of secondary charged particles 
produced in 7~ '*C interactions at 40 GeV/c. Bucharest-Dubna-Sofia- 
Tashkent Collaboration. Sov. J. Nucl. Phys. (Engl. Transi.); 28: No. 3, 
354-356(Sep 1978). 

The structure functions (Ed*o/dp*) have been studied for 
a*~ mesons produced in m7~ '*C interactions at p/sub [/-=40 GeV/c 
as a function of the transverse momentum p/sub perpendicular/. For 
p/sub perpendicular/> or =0.15 GeV/c the distributions have an 
exponential form, the slope parameters for m*~ mesons emitted 
forward in the laboratory system being close to each other and not 
greatly differing from the slope parameters in pp and p-nucleus 
interactions over a wide range of primary energies. The structure 
functions for leading particles have been studied individually, and 
the A-dependence of the ratio of the invariant cross sections for 7~ 
2C and 7p interactions has been investigated in various intervals 
of transverse momenta of the secondary 7*~ mesons. 


47678 Multiplicity of secondary particles as a function of the 
number of collisions of 7~ mesons with nucleons of the carbon nucleus 
at p=40 GeV/c. Angelov, N.S.; Backovic, S.; Grishin, V.G.; Nad’, 
Y.; Kanarek, T. (Joint Institute for Nuclear Research). Sov. J. Nucl. 
Phys. (Engl. Transl.); 28: No. 3, 356-358(Sep 1978). 
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We have studied the multiplicity of secondary charged parti- 
cles produced in inelastic collisions of 7~ mesons with v protons of 
the carbon nucleus at p=40 GeV/c (v=1—5). It is shown that the 
dependence of the average multiplicities of particles on v agrees 
within experimental error with the dependence of <n> in 7p 
interactions on the incident-pion energy in the interval 40—200 
GeV. For multinucleon interactions, scaling in multiplicity (KNO) 
and the Wroblewski dependence are satisfied. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


47679 Inverse scattering transform as an operator method in 
quantum field theory. Thacker, H.B.; Wilkinson, D. (Fermi National 
Accelerator Laboratory, Batavia, Illinois 60510). Phys. Rev., D; 19: 
No. 12, 3660-3665(15 Jun 1979). 

It is shown that the inverse scattering transform used to solve 
the classical nonlinear Schroedinger equation may be formulated as 
an operator method for solving the corresponding quantum field 
theory (5-function many-body problem). 


47680 Static model of the quark potential. Giles, R.; McLerran, 
L. (Center of Theoretical Physics, Laboratory for Nuclear Sciences, 
Massachusetts Institute of Technology, Cambridge, Massachusetts 
02139). Phys. Rev., D; 19: No. 12, 3732-3743(15 Jun 1979). 

We present a semiclassical method for calculating the poten- 
tial energy of a heavy quark-antiquark pair. Our method preserves 
the operator charge structure of the quark and antiquark. The 
operator structure of the gluon fields is approximately maintained by 
truncating the gluon degrees of freedom to a minimal set, a set 
which preserves the operator charge structure of the quark-anti- 
quark-gluon system. The energy of this truncated system is deter- 
mined using a variational principle. The potential thus determined 
accurately reproduces the results of renormalization-group improved 
ene theory up to and including effects of at least order a‘ 
na. 


47681 Reply to ‘Consequence of lack of invariance under active 
Lorentz transformations”. Feinberg, G. (Physics Department, Co- 
lumbia University, New York, New York 10027). Phys. Rev., D; 19: 
No. 12, 3812-3813(15 Jun 1979). 

The theory of tachyons described in my earlier work is 
invariant under both active and passive Lorentz transformations. 
The conclusion of Rolnick to the contrary is based on taking an 
insufficient general set of tachyon distributions in conjunction with a 
given electron state. 


47682 Determination of the chiral-SU(4) x SU(4) -breaking pa- 
rameters. Das, K.P.; Deshpande, N.G. (Institute of Theoretical Sci- 
ence, University of Oregon, Eugene, Oregon 97403). Phys. Rev., D; 
19: No. 11, 3387-3396(1 Jun 1979). 

We consider broken chiral SU(4) x SU(4) symmetry. From 
the observed mass spectrum of pseudoscalar charmed mesons, we 
are able to solve for the symmetry-breaking parameters of the 
theory. We find that both vacuum and Hamiltonian breaking play an 
important role as far as charmed states are concerned. Purely from 
the masses of D and F mesons we deduce the current-algebra mass 
ratio m/sub c//m/sub s/ < 5. This differs greatly from values 
obtained using linear or quadratic mass formulas. Considering eta, 
eta’, and eta/sub c/ mixing we further obtain a good solution with 
m/sub c//m/sub s/ = 3.2 and <c-barc>/<u-baru> = 5.67 


47683 Quantum-chromodynamics perturbation expansions in a 
coupling constant renormalized by momentum-space subtraction. Cel- 
master, W.; Gonsalves, R.J. (Department of Physics, University of 
California, ‘San Die go, La Jolla, California 92093). Phys. Rev. Lett.; 

42: No. 22, 1435- 1438008 May 1979). 

We relate two popular methods of renormalization; minimal 
subtraction and momentum-space subtraction. It is shown that A/sub 
mom//A/sub min/ = 5.73, where A is the mass used to parametrize 
the quantum-chromodynamic running coupling constant. Perturba- 
tion expansions are compared in the two methods. Our results 
support the conjecture that momentum-space subtraction leads to 
better convergence and that, therefore, A/sub mom/ is the param- 
eter which should be measured by experiments. 


47684 Fermions coupled to instantons in two dimensions. Gil- 
dener, E.; Patrascioiu, A. (Department of Physics, B-019, University 
of California, San Diego, La Jolla, California 92093). Phys. Rev., D; 
19: No. 10, 2962-2965(15 May 1979). 

We solve the problem of fermions interacting with instantons 
in two dimensions by using perturbation theory for the fermion 
sector. For massless fermions our solution is exact. We find that 
vacuum tunneling for a finite time interval in the presence of 
massless fermions is nonzero. As the time interval goes to infinity, 
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vacuum tunneling is suppressed. We show that the fermions of the 
theory remain massless to all orders of perturbation theory in the 
fermion sector, even though the correct @ vacuums are used 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 47622, 47727, 47847 


47685 (CU-TP—139) High energy predictions in Q.C.D. Gupta, 
S.; Mueller, A.H. (Columbia Univ., New York (USA). 9 of 
Physics). 1978. Contract EY-76-C-02-2271. 78p. . NTIS, PC 
A0S5/MF AO1. 

The methods of cut vertices are applied to deeply inelastic 
electron scattering, single particle hadron Production i in e* e~ annihi- 
lation, multiparticle inclusive production in e* e~ annihilation, y-pair 
production in hadron—hadron collisions, wide angle inclusive 
hadron production in hadron—hadron collisions and single particle 
production in deeply inelastic electron scattering. A generalized 
Wilson expansion is discussed in detail for two particle inclusive 
production in e*e~ annihilation. The question of soft and wee 
partons is discussed and the cancellation of wee partons demonstrat- 


ed. The relation of cut vertices to the parton model is briefly 
discussed. 26 references. 


47686 (CU-TP—147) Mass without scalars. Dimopoulos, S.; 
Susskind, L. (Columbia Univ., New York (USA). Dept. of Physics; 
Stanford Univ., CA (USA). Dept. of Physics). 1978. Contract EY- 
76-C-02-2271. 27p. Dep. NTIS, PC A03/MF AO]. 

An attempt is made to show that fundamental scalar fields can 
be eliminated from the theory of weak and electromagnetic interac- 
tions. This is done by constructing an explicit example in which the 
scalar field sectors are replaced by strongly interacting gauge sys- 
tems. Unlike previous examples, the present work gives a natural 
explanation for fermion masses. The cost is a significant expansion of 
the size of the gauge group. 16 references. 


47687 bq-bar resonance in e*e~?. Rizzo, T.G. (Brookhaven 
National Laboratory, Upton, New York 11973). Phys. Rev., D; 19: 
No. 11, 3242-3243(1 Jun 1979). 

Within the recently proposed model of Barger and Pakvasa 
we examine the possibility of bq-bar (q = d or s) production below 
bb-bar threshold via flavor-changing neutral currents. Although a 
vector bq-bar state is produced, the peak cross section is too small to 
be observed directly. Once the masses of the bq-bar mesons are 
known one can search for such a state directly via its decay modes. 
We make some estimates of the event rates expected. 


47688 Azimuthal correlations in the hadronic decay of heavy- 
quark—antiquark bound states produced by e* e~ colliding beams. Pi, 
S.; Jaffe, R.L. (Center for Theoretical Physics, Laboratory for 
Nuclear Science and Department of Physics, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 02139). Phys. Rev., D; 19: 
No. 11, 3454-3456(1 Jun 1979). 

We have calculated the azimuthal angular correlation in the 
hadronic decay of the lowest-mass 1~~ bound state of a heavy quark 
and antiquark produced in e*e~ annihilation. The correlation be- 
tween a plane defined by the hadrons and the plane formed by the 
beams and the jet axis is found to be much larger than the correlation 
expected in the continuum final states. 


47689 High-energy inclusive annihilation processes. I. Ph 
picture and (phi*)s theory. Kazama, Y.; Yao, Y. (Randall Laboratory 
of Physics, University of Michigan, Ann Arbor, Michigan 48109). 
Phys. Rev., D; 19: No. 10, 3111- 3120(15 May 1979). 

We formulate a space-time picture of the evolution of jet 
processes in the context of the (phi*)s model field theory. A leading 
logarithmic sum is performed to substantiate the underlying physics. 
In particular, we clearly locate the dominant subprocesses and then 
the emergence of the running coupling constant. A field-theoretic 
derivation of the Altarelli-Parisi equation is given, and the factoriza- 
tion property is shown. This article is a precursor to our companion 
article in which a similar problem in quantum chromodynamics is 
solved. 


47690 High-energy inclusive annihilation processes. II. Quantum 
chromodynamics, Kazama, Y.; Yao, Y. (Randall Laboratory of Phys- 
ics, University of Michigan, Ann Arbor, Michigan 48109). Phys. 
Reyv., D; 19: No. 10, 3121-3134(15 May 1979). 

A leading logarithm sum is performed for the structure func- 
tions for the inclusive e* e~ annihilation process in quantum chromo- 
dynamics in a class of axial gauges via a Bethe-Salpeter equation. 
Despite the degeneracies due to the presence of massless constitu- 
ents, a partonlike space-time picture prevails. The invariant-mass 
scales for subprocesses are strongly ordered and hadronization takes 
place only when the energy of the parton is sufficiently attenuated. 
This leads to the factorization of cy and short-distance phenom- 
ena in the moments of the structure functions. The final result is a 
field-theoretic justification of the Altarelli-Parisi equation. 
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47691 Test of self-consistency of the dispersion theory of char- 
monium in the decay psi—3y. Vysotskii, M.1.; Smilga, A.V. (Institute 
of Theoretical and s~o7 Physics, State Atomic Energy 
Commission). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 376- 
381(Sep 1978). 

One of the polarization amplitudes of the decay psi—3y is 
calculated in the framework of the dispersion theory of charmonium. 
By ——— different dispersion sum rules for this amplitude, it is 
shown that the dispersion method gives self-consistent results when 
the mass of the c quark is taken to be 1.35 GeV. Additional 
arguments in favor of this choice are also given. A lower theoretical 
estimate is obtained for the probability of the decay psi—-3y, namely 
I’/sub psiarrow-right3gamma/> 1 eV. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 47555, 47686 


47692 (BNL—26286) Three-jet distributions from weak decay of 
heavy particles. Rizzo, T.G. (Brookhaven National Lab., Upton, NY 
(USA)). Apr 1979. Contract EY-76-C-02-0016. 13p. Dep. NTIS, PC 
A02/MF AOl. 

Several sources of 3-jet final states produced by the weak 
decay of mesons containing heavy quarks are examined. Some of the 
results are applicable to the decay of the W boson into 3 jets. It is 
found that vector meson 3-jet final states have the same x, sphero- 
city, and thrust distributions as the q anti q g final state of e* e~. For 
pseudoscalar mesons it is found that the 3-jet branching ratio is 
suppresed by ratios of the final quark masses to the original meson 
mass. 37 references. 


47693 (COO—2232A-79) Recent high p/sub T/ results from the 
CERN ISR. Tannenbaum, M.J. (Rockefeller Univ., New York 
(USA)). 1979. Contract EY-76-C-02-2232. 41p. (CONF-790365—6). 
Dep. NTIS, PC A03/MF AO1. 

From 16. rencontre de moriond; Les Arcs, Savoie, France (17 
Mar 1979). 

Significant new results were presented this past year on the 
subjects of high p/sub T/ 7r° production and the properties of jets in 
proton—proton collisions. 58 references. 


47694 Bounds on quark mixing angles in the standard six-quark 
model. Shrock, R.E.; Treiman, S.B.; Wang, L. (Physics Department, 
Princeton University, Princeton, New Jersey 08540). Phys. Rev. 
Lett.; 42: No. 24, 1589-1592(11 Jun 1979). 

Using existing data we determine optimal bounds on the 
quark mixing angles in the standard six-quark Kobayashi-Maskawa 
version of the Weinberg-Salam model. The analysis is based on a 
recent generalized Cabibbo fit and constraints on the predicted 
values of the K/sub L/-K/sub S/ mass difference and CP-noncon- 
servation parameter €. We give resulting bounds on branching ratios 
and lifetimes of c-, b-, and t-flavored hadrons. 


47695 Neutral-current quark coupling determination using neu- 
trino-neutron and neutrino-proton deep-inelastic cross sections. 
Abbott, L.F.; Barnett, R.M. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 19: 
No. 11, 3230-3235(1 Jun 1979). 

There is some question about the reliability of inclusive-pion- 
production analyses as used in previous determinations of the weak 
neutral-current couplings of u and d quarks. We are able to eliminate 
this input altogether by using new neutrino and antineutrino data for 
the ratio of neutral-current neutron-to-proton deep-inelastic cross 
sections, o (vn — vX)/o (vp — vX). Another new input to our 
model-independent analysis is the Q? dependence of elastic neutrino- 
proton scattering. The final values determined for the neutral-cur- 
rent couplings are consistent with those we obtained previously. For 
purposes of comparison, we also present a new analysis of high- 
energy inclusive-pion data. 


47696 Proposal to measure the D-meson decay constant F/sub 
D/. Deshpande, N.G.; Iskandar, D. (Institute of Theoretical Science, 
University of Oregon, Eugene, Oregon 97403). Phys. Rev., D; 19: No. 
11, 3457-3459(1 Jun 1979). 

Because the branching ratios of the purely leptonic modes of 
the D meson are small compared to the semileptonic decays, we 
suggest that the decay D — K + | + v might be used to deduce the 
value of F/sub D/, the weak decay constant of the D meson. 


47697 Charmed-meson decay in the massive-quark model. II. 
Rizzo, T.G. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev., D; 19: No. 11, 3460-3463(1 Jun 1979). 

Charmed-pseudoscalar-meson decays are discussed in a model 
with massive quarks. We show that the model is consistent with the 
known branching ratios of D — Kz as well as a D semileptonic 
branching ratio of 10% provided the D-meson decay constant is 
significantly larger than that of the 7. We predict the average D 
lifetime to be = 5 x 10~'* sec by using the experimental semileptonic 
branching ratio. 
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47698 Final state in neutrino induced reactions. 
Langacker, P. (University of Pennsylvania, Philadelphia, Pennsylva- 
nia 19104). AJP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 241-247(1 
May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The theoretical expectations of final baryon polarizations in 
neutrino baryon elastic and quasi-elastic scattering are discussed. In 
particular, a measurement of the transverse polarization of the final 
proton in v (nu-bar) p elastic scattering could effectively discrimi- 
nate between two classes of competing gauge theory models and 
could also distinguish V,A neutral current interactions from S,P,T. 
A measurement of the polarization orthogonal to the scattering plane 
would test for time reversal violation and second class currents in 
the weak interactions. 


47699 P-odd effects in heavy atoms and the sign of the weak 
interaction constant. Bilenkii, S.M.; Motz, G.B.; Petkov, S.T. (Joint 
Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 
28: No. 3, 439-441(Sep 1978). 

It is shown that the anapole moment of the electron and the 
> of the Fermi constant determine the parity invariance properties 
of the four-fermion theory. 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 47685 


47700 (CU-TP—137) High energy hadron—nucleus collisions. 
Mueller, A.H. (Columbia Univ., New York (USA). Dept. of Phys- 
ics). 1978. Contract EY-76-C-02-2271. 6p. Dep. NTIS, PC A02/MF 
AOl. 

The forward elastic scattering of a hadron of momentum p off 
a nucleus of radius R is studied. It is concluded that the parton wave 
function of a fast hadron is far from being a short range correlated 
object in rapidity even in the intermediate mass range. Both the 
parton approach and the more formal arguments without under- 
standing a detailed space—time description are considered. The 
AKG cutting rules are discussed that tie the parton theory with the 
formal Pomeron exchange description. It is found that the a 
energy scattering off nuclei does give very much information on the 
soft structure of the wave function of the fast hadron. 7 references. 


(JFP) 


47701 S-wave pion-nucleus dynamics in the o + w model. Noble, 
J.V. (Department of Physics, University of Washington, Seattle, 
Washington 98195). Phys. Rev., C; 20: No. 1, 225-234(Jul 1979). 

¢ o + w model of nuclear forces has many desirable 
properties, including approximate chiral symmetry (partial conserva- 
tion of axial vector current) and renormalizability, and it gives a 
good account of nuclear structure. It is therefore a useful framework 
within which to explore the modification of pion-nucleon dynamics 
in a nuclear medium, a problem which resists the usual soft-pion 
current-algebra cum analyticity techniques owing to the presence of 
anomalous thresholds (nuclear structure effects). It is found that 
through order G‘ (for “sage elastic scattering) and G* (for pion 
absorption or emission) the chiral invariance ensures sufficient can- 
cellations between otherwise large terms so as to produce little 
renormalization of free-particle dynamics. Moreover, the pseudosca- 
lar-coupled o@ + w model is equivalent in pion emission or absorp- 
tion, through O (G‘), to a pseudovector-coupled phenomenological 
model (with no 7-o interaction, but with a form of partially con- 
served axial vector current). Thus, the question of whether one can 
distinguish experimentally between pseudoscalar and pseudovector 
amNN coupling is probably meaningless. 


47702 Reggeon field theory and the crossover phenomenon. Pa- 
pastamatiou, N.J.; Snider, D.R.; Sorensen, C. (Department of Phys- 
ics, University of Wisconsin: Milwaukee, Milwaukee, Wisconsin 
53201). Phys. Rev., D; 19: No. 11, 3438-3447(1 Jun 1979). 

A Reggeon field theory that includes the interaction of Reg- 
geons and Pomerons is studied with the hope of deriving absorptive 
corrections in a systematic way. The theory is solved in the tree 
approximation. Measured values of triple-Regge couplings suggest a 
perturbative solution is appropriate. The formalism is applied to a 
study of the crossover phenomenon in elastic scattering. Internal 
couplings of Pomerons and Reggeons are found to generate substan- 
tial additional absorption. The strength and energy dependence of 
these new contributions is, however, still inadequate to provide a 
satisfactory description of the phenomenon. 


47703 High-P/sub T/ theory in a spin. Sivers, D. (Argonne 
National Laboratory, Argonne, Illinois 60439). AJP (Am. Inst. Phys.) 
Conf. Proc.; 51: No. 1, 505-520(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The role of measurements using polarized hadron beams or 
polarized targets is discussed. Future experiments can be compared 
with explicit calculations to provide tests of QCD. 





SEPTEMBER 30, 1979 


47704 Charmed particle lifetimes. Rosner, J.L. (School of Phys- 
ics and Astronomy, University of Minnesota, Minneapolis, Minneso- 
ta 55455). AIP (Am. Inst. Phys.) Conf. Proc.; 49: 297-316(1 Apr 1979). 
(CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

Conventional estimates are reviewed for charmed particle 
lifetimes. Free-quark models give values of (a few) x 10~'* sec to (a 
few) x 107? sec. The shorter of these values also follows from an 
extrapolation based on D— Kev. Possible differences among the 
lifetimes and production rates of D®, D*, F*, Co*, the heavy lepton 
tau, and the fifth quark b are discussed. Extreme values of mixing 
angles in a six-quark model could extend charmed particle lifetimes 
by a factor of at most three from the above estimates, while shorter 
lifetimes than those predicted could occur for some species like D°® 
or F* if their nonleptonic decays were enchanced. The predictions 
are discussed in the Tight of some current experimental results, and it 
is estimated that o (pp—-charm) =10yb at 400 GeV/c. 


47705 Psi—3y decay in the dispersion theory of charmonium. 
Vysotskii, M.I. (All-Union Scientific Research Institute of the Me- 
trological ‘anna Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 369- 


ia oy 

e decay psi—3y decay is investigated using dispersion sum 
rules. The amplitudes T/sub +/+++, T/sub +/+--, T/sub +/- 
+-, and T/sub +/--+ are calculated. A lower bound on the decay 
probability is obtained: T (psi—3y) >1 eV. 


47706 Fragmentation processes in quark combinatorics. Aniso- 
vich, V.V. (Leningrad Nuclear Physics Institute, USSR Academy of 
Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 390-395(Sep 
1978). 


The fragmentation of one or two quarks into hadrons is 
discussed in terms of quark combinatorial analysis. It is shown that 
the quark baryon number (1/3) appears in the particle production 
process as the probability for the production of baryon states by the 
quark. 


47707 Phase transition and multiplicity distribution in the Feyn- 
man gas model including Bose statistics. Gorenshtein, M.I. (Ukrainian 
Center of Standardization and Metrology for All-Union State Stand- 
ards). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 395-400(Sep 
1978). 


The 7-meson multiplicity distribution is studied in the Feyn- 
man gas model including Bose statistics. It is shown that a phase 
transition occurs in the analog gas and leads to large fluctuations in 
the multiplicity. 


47708 Quark-gluon plasma and the production of leptons, pho- 
tons, and psions in hadron collisions. Shuryak, E.V. (Institute of 
Nuclear Physics, Siberian Division, USSR Academy of Sciences). 
Sov. J. Nucl. Phys. (Engl. Transi.); 28: No. 3, 408-415(Sep 1978). 

A theory is proposed for the tna a related to the masses 
M and transverse momenta p/sub perpendicul ag for 1 GeV< or 
=M _ and pperpendicularvery-much-less-than The model of a 
quark-gluon plasma in local equilibrium pada Te according to a 
certain law is used. The use of quantum chromodynamics to calcu- 
late reaction rates in this plasma permits us to obtain the dilepton 
mass spectra, the perpendicular distributions of leptons, photons, 
pions, and hadronic jets, and the cross sections for producing 
charmed quark pairs and various charmonium states (psions): J/psi, 
—y and chi’ mesons. The results are compared with the experimen- 
tal data. 


STRONG INTERACTIONS, BARYON NO.=0 


47709 Two-jet production of heavy quarks in e*e~ annihilation. 
loffe, B.L.; Smilga, A.V. (Institute of Theoretical and Experimental 
Physics of the State Atomic Energy Commission). Sov. J. Nucl. Phys. 
(Engl. Transl.); 28: No. 3, 405-407(Sep 1978). 

Differential cross sections for production of heavy quarks and 
gluons in e*e™ annihilation are calculated up to terms of first order 
in the strong-interaction coupling constant. To this order in a/sub s/ 
it is shown that the distribution of heavy quarks Q in z=p/sub Q// 
P/sub Q//sub max/ is concentrated in the region 1-z< or ~p/m/ 
sub Q/(.~0.5 GeV) if the total energy Vs is not very high. At very 
high s, s/m?>>m*/?, the quarks Q and the heavy mesons H to 
which they fragment are distributed over all z. 


STRONG INTERACTIONS, BARYON NO.=1 


47710 (ORO—5126-60) Pion nucleon interaction at low energy. 
Banerjee, M.K. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy). Mar 1979. Contract EY-76-S-05-5126. 10p. 
(CONF-790347—10). Dep. NTIS, PC A02/MF AO1. 

From 2. international conference on meson-nuclear physics; 
Houston, TX, USA (5 Mar 1979). 

A theory of the 7N interaction at low energy is described. 
An analogy is made with an unusual approach to potential scattering 
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theory. Phase shifts, cross sections, and scattering amplitudes and 
lengths are calculated. 28 references. (JFP 


47711 Effective radius and total cross sections of hadron-hadron 
interactions of elementary particles. Drenska, S.; Mavrodiev, S.S. 
(Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. 
Transl.); 28: No. 3, 385-390(Sep 1978). 

A fit to the total cross sections for p-bar, p, 7*~, and k*~ 
interactions with protons is obtained in the form o/sub tot/(s) 
=27R?(s), where the effective radius R (s) is A criterion for the 
asymptotic behavior is formulated, and an estimate of the Froissart 
energy is obtained. The fit confirms the Pomeranchuk theorem. 


47712 Correlation analysis of inelastic processes. Dremin, I.M.; 
Kanarek, T.I.; Orlov, A.M. » + N. Lebedev Physics Institute, USSR 
Academy of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 
400-404(Sep 1978). 

Several correlation criteria used in the analysis of inelastic 
hadronic interactions are considered. It is shown that recent experi 
mental results on particle correlations confirm the multicluster 
mechanism of such processes. 


47713 (CU-TP—138) Baryon asymmetry in the very early uni- 
verse. Dimopoulos, S.; Susskind, L. (Columbia Univ., my York 
(USA). Dept. of Physics; Stanford Univ., CA (USA). Dept. of 
ey [nd]. Contract EY-76-C-02-2271. 8p. Dep. NTIS, PC A02/ 
MF AOl 


A three stage mechanism is suggested for the development of 
a net baryon excess in the universe. The first phase is an initial 
heading due to strong gravitational fluctuations during the first 10-* 
sec. This is followed by a stage in which baryon and CP violating 
processes produce a large excess via a mechanism —— by 
Weinberg. Finally thermalization dissipates most of initially 
produced baryon number leaving a small excess. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


47714 New impact picture for low- and high-energy proton-proton 
elastic scattering. Bourrely, C.; Soffer, J.; Wu, T.T. (Centre de 
Phsique Theorique, Centre National de la Recherche den or 
Marseille, France). Phys. Rev., D; 19: No. 11, 3249-3260(1 Jun 1979 

We improve significantly the impact picture that was aa 
several years ago to predict the increase of total and integrated 
differential cross sections at high energies. The major improvements 
consist of the following: (1) The dependence of the Pomeron term 
on the momentum transfer is taken from a modified version of the 
relation between matter distribution and charge distribution, (2) 
Regge backgrounds are poe taken into account, and (3) a simple 
nontrivial form is used for the hadronic-matter current in the proton. 
For proton-proton elastic scattering, the phenomenological differen- 
tial cross section is in good agreement with the experimental data in 
the laboratory momentum range of 14 to 2 GeV/c, and is 
predicted for ISABELLE energy. Because of the third improve- 
ment, predictions are obtained for both polarization and R param- 
eters for proton-proton elastic scattering. 


47715 Implications of nucleon—nucleon spin—polarisation mea- 
surements. Irving, A.C.; Berger, E.L.; Sorensen, C. (University of 
Liverpool, Liverpool, England). AJP (Am. Inst. Phys.) Conf. Proc.; 
51: No. 1, 445-450(1 May 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

We interpret the available data on polarized nucleon—nu- 
cleon elastic scattering. By comparing these with the simplest ex- 
change model predictions we can identify features of particular 
interest such as low-lying A-like and isoscalar exchanges, and a 
helicity-flip Pomeron component. Our maximum-simplicity Regge 
model is intended to facilitate interpretation of forthcoming pp 
amplitude analysis results. 


47716 Production of dimuons from high energy polarized 
proton—proton collisions, Ralston, J.; Soper, D.E. (Institute of Theo- 
retical Science, University of Oregon, Eugene, Oregon 97403). AJP 
(Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 559-562(1 May 1979). 
(CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

The high energy process p+p—p* +p” +Xfor dimuons 
with large invariant mass is studied in the case that the protons are 
polarized. In general, the cross-section do/dQ*dydQ. is determined 
by nine structure functions, and several interesting correlations be- 
tween the polarization direction and the observed cross-section are 
possible. In the Drell—Yan parton model for the process, the 
structure of the cross-section is much simpler: there are six linear 
relations among the structure functions. An experimental test of 
ES would provide a stringent test of the Drell—Yan 
model. 
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47717 How fast does the multiplicity of particle production in p-p 
collisions really increase with primary energy?. Friedlander, E.M. 
(Lawrence Berkeley Laboratory, Berkeley, California 94720). AIP 
(Am. Inst. Phys.) Conf. Proc.; 49: 157-161(1 Apr 1979). (CONF- 
7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

It is shown that p-p interactions can be regarded as a mixture 
of two types of events, each producing particles with a multiplicity 
proportional to VEo. (AIP) 


47718 Hadronic production of charmed and other favorite parti- 
cles. Halzen, F. (University of Wisconsin, Madison, Wisconsin 
53706). AIP (Am. Inst. Phys.) Conf. Proc.; 49: 261-280(1 Apr 1979). 
(CONF-7810116—). 

From Bartol conference on cosmic rays and particle physics 
above 10 TeV; Newark, DE, USA (16 Oct 1978). 

We review well known facts about charmed particles (i) that 
in the G.I.M. model the expected lifetime of a charmed particle is in 
the range (4 x 10~'°—2 x ~'*) seconds (ii) that charm production 
cross-sections in the (S~20) yb range for 400 GeV proton-proton 
interactions are expected from quantum chromodynamics. We show 
that accumulating (and seemingly contradictory!) information re- 
garding charmed particle lifetimes and cross-sections from counter, 
beam-dump and accelerator or cosmic-ray emulsion experiments 
converges on values consistent with these theoretical prejudices. 
The confirmation of perturbative Q.C.D. for calculating hadronic 
cross-sections of heavy particles is good news for the future hadron 
colliders discussed at this conferences: they might not only discover 
the weak intermediate bosons but also the t-quark and possibly the 
next flavor doublet. 


47719 Does the triton contain a deuteron?. Kirzhnits, D.A. (P. 
N. Lebedev Physics Institute, USSR Academy of Sciences). JETP 
Lett. (USSR) (Engl. Transl.); 28: No. 7, 444-446(5 Oct 1978). 

The peripheral part of the wave function of the triton, which 
describes its virtual dissociation into a deuteron and a neutron, is 
obtained. The mean squared radius of the triton calculated with its 
aid is close to the experimental value. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


47720 (CU-TP—154) Solution of the strong CP problem in 
models with scalars. Dimopoulos, S. (Columbia Univ., New York 
(USA). Dept. of Physics). 1978. Contract EY-76-C-02-2271. 19p. 
Dep. NTIS, PC A02/MF AOl. 

A possible solution to the strong CP problem is pointed out 
within the context of a Weinberg—Salam model with two Higgs 
fields coupled in a Peccei—Quinn symmetric fashion. This is done by 
extending the colour group to a bigger simple group which is broken 
at some very high energy. The model contains a heavy axion. No old 
or new U(1) problem re-emerges. 31 references. 


47721 Phase diagrams of lattice gauge theories with Higgs fields. 
Fradkin, E.; Shenker, S.H. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94305). Phys. Rev., D; 19: 
No. 12, 3682-3697(15 Jun 1979). 

We study the phase diagram of lattice gauge theories coupled 
to fixed-length scalar (Higgs) fields. We consider several gauge 
groups: Zz, U(1), and SU(N). We find that when the Higgs fields 
transform like the fundamental representation of the gauge group, 
Higgs fields and confinement belong to the same phase of the theory. 
There is no phase boundary between them, and all operators have 
the same qualitative behavior. When the Higgs fields transform like 
some representation other than the fundamental, a phase boundary 
may exist. This is the case for SU(N) with all the Higgs fields in the 
adjoint representation and for U(1) with all the Higgs fields in the 
charge-N (N > 1) representation. We present an argument due to 
Wegner that indicates the stability of the pure gauge transition. 
Another ape free charge or Coulomb, is generally present. In this 
regime, the spectrum of the theory contains massless gauge bosons 
= continuous groups) and finite-energy states that represent free 
charges. 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


47722 (CU-TP—143) CP violation and instantons. Han, C.G. 
(Columbia Univ., New York (USA). Dept. of Physics). 1978. Con- 
tract EY-76-C-02-2271. 20p. Dep. NTIS, PC A02/MF AO1. 

Using simplified models of CP-noninvariant weak interac- 
tions, the induced strong CP violation was calculated. Even in the 
simple examples considered, the CP-violating phase of a vacuum-to- 
vacuum transition amplitude differs in general from the phase of the 
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determinant of the quark mass matrix multiplied by the topological 
charge of the background Yang—Mills field. 13 references. 


APPLICATIONS TO STRONG INTERACTIONS 


47723 (CU-TP—148) Technicolored solution to the strong CP 
problem. Dimopoulos, S.; Susskind, L. (Columbia Univ., New York 
(USA). Dept. of Physics; Stanford Univ., CA (USA). Dept. of 
Physics). 1978. Contract EY-76-C-02-2271. 8p. Dep. NTIS, PC A02/ 
MF AOI. 

A mechanism is demonstrated for eliminating the strong CP 
problem caused by axial vector anomalies in the context of models 
without scalars. Unlike the Peccei—Quinn mechanism no unwanted 
light objects appear. It is also shown how a small CP-violation can 
arise in a natural manner in such theories. 12 references. 


47724 Relations between hadron masses in SU (4) symmetry. 
Smirnov, A.D. (Yaroslavl’ State University). Sov. J. Nucl. Phys. 
(Engl. Transl.); 28: No. 3, 420-422(Sep 1978). 

Starting from a general form of the SU (4) -breaking mass 
term in the Lagrangian, mass formulas are obtained for the 1/2* and 
3/2* baryons and the 1~ and 0 mesons. On the basis of the formulas 
obtained and the experimental values of the masses of the A/sub c/ 
(2.26), =/sub c/(2.43), and =*/sub c/(2.5) baryons and also the D 
(1.87) and D* (2.01) mesons, numerical predictions are given for the 
masses of their partners in the SU (4) multiplets. 


FIELD THEORY 


REFER ALSO TO CITATION(S) 47685, 47686 


47725 (CU-TP—129) Propagation of fermions in Ao = 0 gauge. 
Cummins, S.E. (Columbia Univ., New York (USA). Dept. of Phys- 
ics). 1978. Contract EY-76-C-02-2271. 53p. Dep. NTIS, PC A04/MF 
AOl. 


In Ao = O gauge in QED, the Ward—Takahashi identity 
implies the nonpropagation of the Fermi field psi. This is shown to 
be a valid conclusion, both by using functional integration and by 
perturbation theory. Since Green’s Lections are gauge dependent, 
this does not however imply the immobi'ity of spin-1/2 fields. Two 
types of composite fields are exhibited for which the field psi is 
dressed with longitudinal, nonobservable photons. For these fields, 
no implications about their propagators can be drawn from the W— 
T identity, which for these is trivially zero. It is shown by functional 
integration and by perturbation theory that these fields can propa- 
gate, and interact with the photon field with the usual P(1/k/sub 0/ 
sup 2) factor of Ao = 0 gauge. 


47726 (CU-TP—149) Extrapolation of lattice gauge theories to 
the continuum limit. Duncan A.; Vaidya, H. (Columbia Univ., New 
York (USA). Dept. of Physics). 1978. Contract EY-76-C-02-2271. 
40p. Dep. NTIS, PC A03/MF AO1. 

The problem of extrapolating lattice gauge theories from the 
strong-coupling phase to the continuum critical point is studied for 
the Abelian (U(1)) and non-Abelian (SU(2)) theories in three 
(space—time) dimensions. A method is described for obtaining the 
asymptotic behavior, for large 8, of such thermodynamic quantities 
and correlation functions as the free energy and Wilson loop func- 
tion. Certain general analyticity and positivity properties (in the 
complex £-plane) are shown to lead, after appropriate analytic 
remappings, to a Stieltjes property of these functions. Rigorous 
theorems then guarantee uniform and monotone convergence of the 
Pade approximants, with exact pointwise upper and lower bounds. 
The first three Pade’s are computed for both the free energy and the 
Wilson function. For the free energy, satisfactory agreement is with 
the asymptotic behavior computed by an explicit lattice calculation. 
The strong-coupling series for the Wilson function is found to be 
considerably more unstable in the lower order terms - correspond- 
ingly, convergence of the Pade’s is found to be slower than in the 
free-energy case. It is suggested that higher-order calculations may 
allow a reasonably accurate determination of the string constant for 
the SU(2) theory. 14 references. 


47727 (CU-TP—153) High energy predictions from perturbative 
Q.C.D. Mueller, A. (Columbia Univ., New York (USA). Dept. of 
Physics). 1979. Contract EY-76-C-02-2271. llp. Dep. NTIS, PC 
A02/MF AOl1. 

The discussion of high energy predictions from perturbative 
quantum chromodynamics covers classic test of quantum chromo- 
dynamics, recent results on jets, energy correlation functions, e* e~ 
—» h(p) + X, and photonic and other processes. 14 references. (JFP) 


47728 Some observations on quantum chromodynamics. t Hooft, 
G. (Stanford Linear Accelerator Center, CA). pp 699-726 of Deeper 
pathways in high-energy physics. Perlmutter, A.; Scott, L.F. (eds.). 
New York, NY; Plenum Press (1977). 
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From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977) 

In this treatment of quantum chromodynamics it is argued 
that the formal series in the coupling constant g diverges badly for 
all values of g. Due to the renormalization group the series has a 
direct : hysical interpretation as an asymptotic expansion for very 
large (Euclidean) momenta. Although the expansion diverges, the 
question is whether in combination with physical requirements such 
as unitarity and causality it does nontheless define a theory uniquely 
and whether in principle the divergent series can be replaced by a 
convergent one, no matter how complicated. After a definition of 
the theory, the complex coupling constant plane for the massless 
theory and the Borel summation are considered. 14 references. (JFP) 


47729 (LBL—9168) Statistical mechanics and field theory. 
Samuel, S.A. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). May 1979. Contract W-7405-ENG-48. 339p. Dep. NTIS, PC 
A15/MF AOl. 

Thesis. 

Field theory methods are applied to statistical mechanics. 
Statistical systems are related to fermionic-like field theories through 
a path integral representation. Considered are the Ising model, the 
free-fermion model, and close-packed dimer problems on various 
lattices. Graphical calculational techniques are developed. They are 
powerful and yield a simple procedure to compute the vacuum 
expectation value of an arbitrary product of Ising spin variables. 
From a field theorist’s point of view, this is the simplest most logical 
derivation of the Ising model partition function and correlation 
functions. This work promises to open a new area of physics 
research when the methods are used to approximate unsolved prob- 
lems. By the above methods a new model named the 128 pseudo-free 
vertex model is solved. Statistical mechanics intuition is applied to 
field theories. It is shown that certain relativistic field theories are 
equivalent to classical interacting gases. Using this analogy many 
results are obtained, particularly for the Sine-Gordon field theory. 
Quark confinement is considered. Although not a proof of confine- 
ment, a logical, esthetic, and simple picture is presented of how 
confinement works. A key ingredient is the insight gained by using 
an analog statistical system consisting of a gas of macromolecules. 
This analogy allows the computation of Wilson loops in the presence 
of topological vortices and when symmetry breakdown occurs in the 
topological quantum number. Topological symmetry breakdown 
calculations are placed on approximately the same level of rigor as 
instanton calculations. The picture of confinement that emerges is 
similar to the dual Meissner type advocated by Mandelstam. Before 
topological symmetry breakdown, QCD has monopoles bound lin- 
early together by three topological strings. Topological symmetry 
breakdown corresponds to a new phase where these monopoles are 
liberated. It is these liberated monopoles that confine quarks. 64 
references. 


47730 (SLAC-PUB—2296) Topics in the QCD phenomenology 
of deep-inelastic scattering. Abbott, L.F. (Stanford Linear Accelera- 
tor Center, CA (USA)). Mar 1979. Contract EY-76-C-03-0515. 12p. 
(CONF-790150—4). Dep. NTIS, PC A02/MF AO1. 

From Orbis scientiae 1979 conference; Coral Gables, FL, 
USA (15 Jan 1979). 

The status of QCD with respect to recent results from deep- 
inelastic neutrino scattering is described emphasizing the theoretical 
uncertainties coming from effects of nonleading order in 1/Q? and in 
a/sub s/. 31 references. 


47731 Successive canonical transformation in model two-body 
electrodynamics. Raha, S. (Center for Particle Theory, Department 
of Physics, University of Texas, Austin, Texas 78712). Phys. Rev., D; 
19: No. 12, 3641-3648(15 Jun 1979). 

We investigate the possibility of bypassing the no-interaction 
theorem of Currie, Jordan, and Sudarshan for direct action Lagran- 
gians. Starting with the field-theoretic description of a two-body 
electrodynamic problem, we solve for the field variables in terms of 
the particle variables, which paves the way to write an action-at-a- 
distance Hamiltonian for the problem. A suitable transformation is 
found which uncouples the field and the particle variables in the 
interaction up to order e® It is shown that this transformation leaves 
the statement of Newton's second law unchanged which also agrees 
with the standard results of electrodynamics. This allows for the 
identification of canonical variables for the proper action-at-a-dis- 
tance problem. 


47732 Structure and solution of the massive Thirring model. 
Bergknoff, H.; Thacker, H.B. (Fermi National Accelerator Labora- 
tory, Batavia, Illinois 60510). Phys. Rev., D; 19: No. 12, 3666-3681(15 
Jun 1979). 

The Hamiltonian of the massive Thirring model is explicitly 
diagonalized by formulating a Bethe ansatz for the eigenstates. The 
physical states are described by many-body wave functions repre- 
senting the vacuum as a filled Fermi-Dirac sea and particle states as 
excitations built upon it. The spectrum of states is determined by 
imposing periodic boundary conditions on the wave functions. The 
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energies are calculated by reducing the periodic boundary conditions 
to linear integral equations. For fermion-antifermion bound states the 
Dashen-Hasslacher-Neveu spectrum is obtained. It is shown that the 
solution to the massive Thirring model can be understood as the 
critical limit of Baxter's solution of the eight-vertex model. 


47733 Hamiltonian approach to Z (N) lattice gauge theories. 
Horn, D.; Weinstein, M.; Yankielowicz, S. (Tel Aviv University, 
Ramat Aviv, Israel). Phys. Reyv., D; 19: No. 12, 3715-3731(15 Jun 
1979). 

We develop a Hamiltonian formalism for Z (N) lattice gauge 
theories. Duality is expressed by algebraic operator relations which 
are the analog of the interchange of electric and magnetic fields in D 
= 3 space dimensions. In D = 2 duality is used to solve the gauge 
condition. This leads to a generalized Ising Hamiltonian. In D = 3 
our theory is self-dual. For N-+o the theory turns into “periodic 
QED” in appropriate limits. This leads us to propose the existence of 
three phases for N > N/sub c/ = 6. Their physical properties can be 
classified as electric-confining, nonconfining, and magnetic-confin- 
ing. 


47734 Continuous-spin Ising model and A:phi*/sub d/ field 
theory. Baker, G.A. Jr.; Kincaid, J.M. (Los Alamos Scientific Labo- 
ratory, University of California, Los Alamos, New Mexico 87545). 
Phys. Rev. Leit.; 42: No. 22, 1431-1434(28 May 1979). 

Analysis of the high-temperature series expansions of a con- 
tinuous-spin Ising model (i.e., a lattice A:phi*:/sub d/ field theory) 
indicates that the strong-coupling limit of A:phi*s is distinct from the 
critical-point theory of the continuous-spin Ising model for suffi- 
ciently Ising-like spin distributions. In four dimensions we find that 
the A:phi*: field theory is trivial. 


47735 Experiments with a gauge-invariant Ising system. Creutz, 
M.; Jacobs, L.; Rebbi, C. (Physics Department, Brookhaven Nation- 
al Laboratory, Upton, New York 11973). Phys. Rev. Lett.; 42: No. 21, 
1390-1393(21 May 1979). 

Using Monte Carlo techniques, we evaluate the path integral 
for the four-dimensional lattice gauge theory with a Zz gauge group. 
The system exhibits a first-order transition. This is contrary to the 
implications of the approximate Migdal recursion relations but con- 
sistant with mean-field-theory arguments. Our “data” agree well 
with a low-temperature expansion and the exact duality between the 
high- and low-temperature phases. 


47736 Propagation of fermions in the Ao = 0 gauge. Cummins, 
S.E. (Physics Department, Columbia University, New York, New 
York 10027). Phys. Rev., D; 19: No. 10, 2913-2928(15 May 1979). 

In the Ao = O gauge in QED, the Ward-Takahashi identity 
implies the nonpropagation of the Fermi field psi. This is shown to 
be a valid conclusion, both by — functional integration and by 
perturbation theory. Since Green's functions are gauge dependent, 
this does not, however, imply the immobility of spin-1/2 fields. Two 
types of composite fields are exhibited for which the field 
dressed with longitudinal, nonobservable photons. For these fields, 
no implications about their pro = can be drawn from the 
Ward-Takahashi identity, which for these fields is trivially zero. It is 
shown by functional integration and by perturbation theory that 
these fields can propagate. The first of these fields is effectively in 
the Coulomb gauge. The second remains in the Ag = O gauge and 
interacts with the photon field with the usual P (1/ko?) fenton of the 
Ao = 0 gauge. 


47737 Large-order estimates for perturbation theory of a Yang- 
Mills field coupled to a scalar field. Lipatov, L.N.; Bukhvostov, A.P.; 
Malkov, E.I. (Fermi National Accelerator Laboratory, Batavia, Illi- 
nois 60510). Phys. Rev. D; 19: No. 10, 2974-2983(15 May 1979). 

Using an iteration procedure we have found the six possible 
forms of classical solutions to coupled Yang-Mills and isodoublet 
scalar fields which are needed to learn the high-order behavior of 
the perturbation series of that field theory. For some of these 
solutions we have obtained solutions in closed form; for others we 
numerically estimate their contribution to the asymptotic behavior of 
the perturbation-theory coefficients. It turns out that in the limit of a 
pure Yang-Mills theory, the most important contribution comes from 
an instanton—anti-instanton configuration and leads to the conclu- 
sion that the perturbation theory is not definable by a Borel summa- 
tion technique. 


47738 Multivortex solutions of the Ginzburg-Landau equations. 
Weinberg, E.J. (Department of Physics, Columbia University, New 
York, New York 10027). Phys. Rev., D; 19: No. 10, 3008-3012(15 
May 1979). 

Multivortex solutions of the Ginzburg-Landau equations (or, 
equivalently, of the Abelian Higgs model) are considered for a 
special choice of parameters. It is shown that for every n there is a 
2n-parameter family of n-vortex solutions. It is conjectured that the 
parameters are just those needed to specify the positions of the 
a and that the vortices behave very much like noninteracting 
particles. 
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47739 Two-meron configurations in the transverse gauge. Kaul, 
R.; Takasugi, E.; Valanju, P. (Center for Particle Theory Hiss Pave 
ment of Physics, University of Texas, Austin, Texas 78712). 

Rev., D; 19: No. 10, 3062-3066(15 May 1979). 

The de Alfaro-Fubini-Furlan meron-antimeron and meron- 
meron a in SU(2) Yang-Mills gauge theory have been 
studied in the Coulomb gauge. The transverse meron-antimeron 
configurations, which have net topological charge zero, have been 
demonstrated to connect Gribov vacuums with topological charges 
+- 1/2 at Euclidean time t — -co to Gribov vacuums with topologi- 
cal charges +- 1/2, respectively, at Euclidean time t > + o. On the 
other hand, the transverse meron-meron (antimeron-antimeron) con- 
figuration, with net topological charge | (-1), has been argued to 
connect Gribov vacuum with topological charge -1/2 (+1/2) to 
Gribov vacuum with charge +1/2 (-1/2) as Euclidean time goes 
from -co to + co. 


47740 New approach to Reggeon quantum mechanics. Blanken- 
becler, R.; Sugar, R.L. (Stanford Linear Accelerator Center, Stan- 
ford University, Stanford, California 94305). Phys. Rev., D; 19: No. 
10, 3139-3144(15 May 1979). 
A new method utilizing moment recursion relations is used to 
oars oe field theory in zero transverse dimensions. Accurate 
results are given for energy levels and Green's functions 
for both positive and negative values of the intercept gap. 


47741 Normalizable solutions to the Dirac equation in the pres- 
ence of a magnetic monopole. Mottola, E. (Physics Department, 
Columbia University, New York, New York 10027). Phys. Rev., D; 
19: No. 10, 3170-3172(15 May 1979). 

The zero-energy Dirac equation of a massless isovector parti- 
cle in the background field of the ‘t Hooft-Polyakov magnetic 
monopole is shown to have only two normalizable solutions. 


47742 Comment on the SLAC renormalization-group approach to 
the Ising chain in a transverse field. Fernandez-Pacheco, A 
(Stanford Linear Accelerator Center, Stanford University, Stanford, 
California 94305). Phys. Rev., D; 19: No. 10, 3173-3175(15 May 1979). 

It is shown that the critical parameters obtained for the Ising 
chain in a transverse field by using the SLAC naive renormalization- 
group approach can be easily and considerably improved. This is 
obtained after doing a convenient trick so that site and link terms of 
the Hamiltonian of the theory are treated in a symmetric way. In 
particular, the critical coupling constant and the critical thermal 
— a with our method are the exact known results of 
this mode 


47743 a of supersymmetrical generalizations of classi- 
cal chiral models in two-dimensional space-time. Mikhailov, A.V. (L. 
D. Landau Institute of Theoretical Physics, USSR Academy of 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 28: No. 8, 512-516(20 
Oct 1978). 

Soliton solutions are calculated for superchiral fields. The 
vacuum solution is discussed in detail. 


47744 Deep inelastic lepton-hadron processes in gauge models 

with massive vector gluons. Morozov, P.T.; Stamenov, D.B. (Joint 

Institute for Nuclear Research, Dubna). Sov. J. Nucl. Phys. (Engl. 
Transl.); 28: No. 3, 415-419(Sep 1978). 

The class of strong-interaction models in which colored 

oe uarks interact with massive neutral vector gluons is considered. All 

vector gluons acquire mass by means of the Higgs mechanism. 


These models are not eee free. In the region of large 


space-like momenta the effective gauge coupling constant alpha-bar 
tends to zero, but the effective coupling constant h-bar of the quartic 
interaction of the Higgs scalars tends to a finite value. The behavior 
of the moments of the structure functions for deep inelastic lepton- 
hadron processes in analyzed in the region of large Q?. It is shown 
that Bjorken scaling is violated in a logarithmic manner. 


47745 Supercurrent. Ogievetskii, V.I.; Sokachev, E.S. (Joint 
Institute for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 
28: No. 3, 423-428(Sep 1978). 

The axial supercurrent is the simplest superfield which in- 
cludes the energy-momentum tensor and the supersymmetry spin- 
vector current. The existence of this fundamental quantity is proven 
in the general case. An algorithm is found for deducing the supercur- 
rent from an arbitrary superfield Lagrangian. 


47746 Quasiclassical approximation for the Dirac equation in 
strong fields. Mur, V.D.; Popov, V.S. (Institute of Theoretical and 
Experimental Physics, State Atomic Energy Commision). Sov. J. 
Nucl. Phys. (Engl. Transl.); 28: No. 3, 429-435(Sep 1978). 

A consistent formulation of the quasiclassical approximation 
is developed for the Dirac equation in a strong external field. The 
forms of the wave functions in the classically allowed and forbidden 
regions are found, and also the connecting formulas across a turning 
. Equations are found for the energies of quasiclassical levels 

longing to the lower continuum of solutions of the Dirac equation. 
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As applications of the method, the relativistic corrections to the 
Bohr-Sommerfeld quantum condition are examined, the coefficient 
of the exponential in the probability of spontaneous production of 
positrons in the Coulomb field of a nucleus with charge Z>Z/sub 
c/r is calculated, and quasiclassical formulas for the number of levels 
made empty in the lower continuum are derived. 


SCATTERING THEORY 


47747 Linear algebra of integrals in t hanical two- 
center problem. Truskova, N.F. Goint 1 lnetitute for ~ aor Re- 
search). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 435-439(Sep 
1978). 

By means of commutation relations a number of formulas and 
recurrence relations are derived which interconnect the integrals 
necessary for calculating matrix elements in the quantum-mechanical 
two-center problem. This allows us to reduce the calculation of all 

ible integrals of this kind to that of only a finite number of them. 

elations of the type of general orthogonality relations are derived 

for the two-center functions; these relations are satisfied separately in 
each of the ranges of variation of the coordinates & and eta. 
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NUCLEAR PHYSICS 
REFER ALSO TO CITATION(S) 47329, 48011 


47748 (KFK—2387(Pt.6)) KEDAK program compendium. Part 
VI. Mechanized transfer of nuclear data from ENDF/B to KEDAK 
and vice versa. Stein, E. (comp.). (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Neutronenphysik und Reaktor- 
technik). Mar 1978. 346p. Dep. NTIS (US Sales Only), PC A15/MF 
AOl. 

Work performed under United States—UKAEA Fast Reac- 
tor Exchange Program. 

Translation of nuclear data from one representation into 
another permits programs, which are linked to a specified data base, 
to use also data out of another data base. The programs BRIGITTE 
and COPEND, used for translating from ENDF/B to KEDAK, are 
described in detail. The description includes source program listings. 
Translation from KEDAK to ENDF/B can be done with the 
program KTOE. The report contains a copy of the NEA (Nuclear 
Energy Agency) CPL (Computer Programme Library) abstract. 
The programs BRIGITTE (abstract No. NEA 438) and KTOE 
(abstract No. NEA 342) can be obtained from the NEA CPL. 


EXPERIMENTAL TECHNIQUES 


47749 Program for calculating gamma-gamma directional correla- 
tion coefficients and angular distribution coefficients for gamma rays 
of mixed multipolarities from partially aligned nuclei. Rouse, R.J. Jr.; 
Struble, G.L.; Laner, R.G.; Mann, L.G. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.); Macias, E.S. (Washington 
Univ., St. Louis, MO (USA)). Comput. Phys. Commun.; 15: No. 1, 
107-123(Sep 1978). 

Conservation of angular momentum governs the multipolarity 
of electromagnetic transitions between nuclear excited states. In 
certain cases a mixture of two multipolarities may occur in a single 
transition. The amount of mixing, i.e. the mixing ratio, is determined 
by the structure of the nuclear levels involved. The most probable 
mixing ratio can be determined by accurately measuring the direc- 
tional correlation between two transitions or the angular distribution 
of a gamma ray with respect to a beam of charged particles which 
partially aligns the nucleus. The program ANGCOR, catalogue 
number ABPG, for analyzing gamma-gamma directional correla- 
tions has been modified to include analysis of the angular distribution 
data. The program has two modes of operation. In mode I or data 
analysis mode, directional correlation or distribution coefficients A/ 
sub K/ are fit to the experimental data by the method of least- 
squares with second- and fourth-order Legendre polynomials having 
only even terms. Mode II, the data simulation mode, calculates a set 
of directional correlation coefficients either from spins and two 
mixing ratios or from a mixing ratio and a value of sigma corrects for 
solid angle, and calculates a set of angular correlation data normal- 
ized to Ao = 10 000. These simulated data are then entered in mode 
I and result in a similar output. In effect, the second mode allows the 
user to test the program. 
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NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


47750 Measurability of the deuteron D state probability. Friar, 
J.L. (Theoretical Division, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev., C; 20: No. 1, 325-330(Jul 
1979). 

It is shown that several two-body unitary transformations 
which arise in the theory of meson-exchange currents can change 
the percentage D state of the deuteron, implying that this percentage 
is not a measurable quantity. The connection of these transforma- 
tions to meson-exchange contributions to the quadrupole moment, 
rms radius, magnetic moment, and the asymptotic D/S ratio of the 
deuteron is discussed. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 47750 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


47751 Parity violation in the scattering of 15 MeV protons by 
hydrogen. Nagle, D.E.; Bowman, J.D.; Hoffman, C.; McKibben, J.; 
Mischke, R.; Potter, J.M.; Frauenfelder, H.; Sorenson, L. (Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
AIP (Am. Inst. Phys.) Conf. Proc.; 51: No. 1, 224-230(1 May 1979). 
(CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

A transmission experiment to measure the longitudinal asym- 
metry for polarized protons on hydrogen. The present result is (-1.7 
+- 0.8) x 1077). 


47752 Study of the reaction p+d—*He+7° in the resonance 
region. Carroll, J.; Fredrickson, D.H.; Goitein, M.; MacDonald, B.; 
Perez-Mendez, V.; Stetz, A. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.); Heusch, C.A.; Kline, R.V.; McDonald, 
K.T. (California Univ., Santa Cruz (USA)). Nucl. Phys., A; 305: No. 
2, 502-508(7 Aug 1978). 

The reaction p+d—*He+7r° was studied at incident proton 
energies of 377, 462 and 576 MeV. A comparison of the data with 
others suggests the existence of a sharp forward peak in theta/sub 
He/ at 377 and 462 MeV, which is unexplained by the theory and 
disappears at higher energies. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


47753 (HEDL-FP—1608) Measurements and calculations of 
neutron spectra from 35 MeV deuterons on thick lithium for the FMIT 
facility. Johnson, D.L.; Mann, F.M.; Watson, J.W.; Ullman, J.; 
Wyckoff, W.G. (Hanford Engineering Development Lab., Richland, 
WA (USA); California Univ., Davis (USA)). Dec 1978. Contract 
EY-76-C-14-2170. 6p. (CONF-790125—70). Dep. NTIS, PC A02/ 
MF AOI. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Neutron yields and energy spectra were measured for 35 
MeV deuterons on a thick target of natural lithium. Data were 
obtained using the time-of-flight technique over an angular range of 
0° the 150° and for neutron energies from about 1 to 50 MeV. A 
simple nuclear model that describes the differential cross sections of 
neutron production was adjusted to agree with these new thick 
target data. Different model parameters were obtained when the 
model was adjusted to agree with previous ORNL thick target data 
for 40 MeV deuterons. Our experimental data are in good agreement 
with model predictions based upon the ORNL time-of-flight data but 
are somewhat lower than predictions based upon the ORNL dosi- 
metry data. Finally the model was used to predict the neutron 
spectrum at the position of highest flux in the FMIT test cell. 


47754 Time-dependent Hartree-Fock calculation of fusion cross 
sections for the reactions **O + '*C and '*°O + "C. Krieger, S.J.; 
Davies, K.T.R. (Department of Physics, University of Illinois at 
Chicago Circle, Chicago, Illinois 60680). Phys. Rev., C; 20: No. 1, 
167-170(Jul 1979). 
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Fusion cross sections are calculated in the time-dependent 
Hartree-Fock approximation, for the systems **O + '*C and '**O + 
2C, Although the experimentally observed fluctuations in the *O 
+ ™C fusion cross section are not reproduced in the calculations, 
the results are otherwise in good agreement with experiment, except 
at the highest energies studied. 


47755 Coherent 7r° photoproduction in the isobar-hole formalism. 
Koch, J.H.; Moniz, E.J. (Instituut voor Kernphysisch Onderzoek, 
Amsterdam, The Netherlands). Phys. Rev., C; 20: No. 1, 235-241(Jul 
1979). 

The isobar-hole formalism for pion-nucleus interactions is 
applied to coherent 7° photoproduction on nuclei. The unifying 
features of this approach for elastic scattering and photoproduction 
are discussed, and the relationship to distorted-wave impulse ap- 
proximation calculations and t 
areionexamined. The results are presented for '*O(y,7°)'*Oand show a 
large suppression from the impulse approximation prediction. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


47756 Electron scattering from the ground-state 

distribution of ‘70. Hynes, M.V.; Miska, H.; Norum, B.; Bertozzi, 
W.; Kowalski, S.; Rad, F.N.; Sargent, C.P.; Sasanuma, T.; Turchin- 
etz, W.; Berman, B.L. (Department of Physics, Laboratory for 
Nuclear Science, Massachusetts Institute of Technology, Cam- 
bridge,, Massachusetts 02139). Phys. Rev. Lett.; 42: No. 22, 1444- 
1448(28 May 1979). 

Elastic electron scattering has been used to determine the 
transverse form factor of the '7O ground state in the effective 
momentum-transfer range 0.55 < or = q/sub epsilon/ < or = 2.8 
fm~'. The data show considerable deviation from single-particle 
predictions; in particular, a sizable suppression of the M3 and an 
enhancement of the high-q side of the M5. Recent shell-model, core- 
polarization, and meson-exchange calculations are not adequate to 
explain these effects. 


NUCLEAR REACTIONS AND SCATTERING 


47757 (LA—7851-T) Study of elastic pion scattering from °Be, 
28Si, °°Ni, and °*Pb at 162 MeV. Devereux, M.J. (Los Alamos 
Scientific Lab., NM (USA)). May 1979. Contract W-7405-ENG-36. 
209p. Dep. NTIS, PC A10/MF AOI. 

Thesis. Submitted to New Mexico State Univ., Las Cruces. 
Elastic pion scattering from °Be, **Si, **Ni, and 7°*Pb at 162 
MeV is analyzed and compared with an optical model theory which 
incorporates a pion—nucleon range. Excellent fits to the data are 
obtained in all but one case. The fitted values of the pion—nucleon 
range, as well as other fitted values are listed. 108 references. 


47758 (LA-UR—79-876) (n,p) reaction at 60 MeV on ND-2 
targets. King, N.S.P.; Ulimann, J.L. (California Univ., Davis (USA); 
Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 12p. (CONF-790348—1). Dep. NTIS, PC A02/MF AOI. 

From Conference on the p,n reaction and the nucleon-nu- 
cleon force; Telluride, CO, USA (29 Mar 1979). 

Various results are presented on energy levels of the isobaric 
analog resonances produced in the (n,p) reaction on 7Li, °Be, ?7Al, 
58 60 62 6¢Njj, Zr, and 7°°Bi targets. The emphasis is on qualitative 
features of the data through a comparison with existing results from 
other nuclear probes as well as observed properties of the isovector 
transitions anticipated from known isospin selection rules. 21 refer- 
ences. (JFP) 


47759 Electroproduction of charged pions from '*C leading to 
discrete final nuclear states. Paras, N.; Bernstein, A.M.; Blomqvist, 
K.I.; Franklin, G.; Pauli, M.; Schoch, B.; LeRose, J.; Min, K.; 
Rowley, D.; Stoler, P.; Winhold, E.J.; Yergin, P.F. (Physics Depart- 
ment and Laboratory of Nuclear Science, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 42: 
No. 22, 1455-1458(28 May 1979). 

m*~ electroproduction from ™C has been studied at 90° 
(laboratory) for T/sub [/ = 17 and 29 MeV. Transitions to discrete 
final states in '*B and '*N were observed up to 4.5-MeV excitation 
energy. The results are analyzed using virtual-photon theory. The 
resulting photoproduction cross sections are in reasonable agreement 
with recent theoretical calculations. 


47760 Cross sections for the '*N(n,po), (n,ao), and (n,a,) reac- 
tions from 0.5 to 15 MeV. Morgan, G.L. (Oak Ridge national Lab., 
TN). Nucl. Sci. Eng.; 70: No. 2, 163-176(May 1979). 

Cross sections were measured for the '*N(n,po) reaction from 
0.5 to 7.0 MeV and for the (n,ao) and (n,a') reactions from 1 to 15 
MeV and from 4 to 15 MeV, respectively. The data were obtained 
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using a gaseous scintillator containing nitrogen and xenon mixtures. 
A Linac was used as a pulsed white neutron source with a 29-m 
flight path. The results of the measurement are compared to the 
current evaluated file for nitrogen; agreement is good for neutron 
energies below 8 MeV, but the measurement is substantially higher 
than the evaluation for neutron energies near 10 MeV. 28 references. 


47761 Elastic and inelastic scattering of 7- to 14-MeV neutrons 
from lithium-6 and lithium-7. Hogue, H.H. (Duke Univ., Durham, 
NC); von Behren, P.L.; Glasgow, D.W. Nucl. Sci. Eng.; 69: No. 1, 
22-29(Jan 1979). 

Differential cross sections are reported for the elastic and 
discrete inelastic scattering of neutrons from ®Li and ’Li. Source 
neutrons were provided by the *H(d,n)*He reaction in the energy 
range from 7 to 14 MeV. Scattered neutrons were detected at a 
distance of 3.9 m at angles from 25 to 160° in 5° intervals. Total cross 
sections were obtained for elastic scattering from *Li and for the 
sum of elastic and 0.478-MeV state inelastic scattering from ‘Li. 
Inelastic scattering cross sections were obtained for the 2.18-MeV 
state in °Li and the 4.63-MeV state in 7Li. The results are compared 
to ENDF/B-IV predictions and to Se measurements. Inelastic 
scattering to the 4.63-MeV state in ’Li accounts for less than half of 
the total tritium production cross section for neutron interactions 
with *Li 


47762 Neutron total cross-section measurements of °Be, *° ''B, 
and '* °C from 1.0 to 14 MeV using the *Be(d,n)'°B reaction as a 
white neutron source. Aucham h, G.F.; Plattard, S.; Hill, N.W. 
(Los Alamos Scientific Lab., RM). Nucl. ‘Sci. Eng.; 69: No. 1, 30- 
38(Jan 1979). 
High-resolution and high-accuracy total cross sections of *Be, 
10 "1B, and ' %C were measured from 1.0 to 14 MeV. The Los 
Alamos Scientific Laboratory Tandem Accelerator was used to 
produce a white source of neutrons by stopping a pulsed beam of 15- 
MeV deuterons in a thick beryllium target. The neutron energy 
resolution (full-width at half-maximum) achieved in kiloelectron 
volts is given by 1.4E(MeV)/sup 3/2/, and the accuracy of the 
neutron energy scale in kiloelectron volts is given by +- 
E(MeV)[0.00744E(MeV) + 0.01592]/sup 1/2/. The statistical uncer- 
tainties in the transmission vary from 0.5 to 2%, and the systematic 
error in the transmission is estimated to +- 1.7%. The cross sections 
are compared with those in the ENDF/B-IV library where appro- 
priate. The high statistical accuracy of the ''B data, for example, has 
revealed fine structure at high excitation energy (around 9 MeV), 
which correlates with the structure observed in charged prticle 
measurements on the same compound nucleus. There are also indica- 
tions of additional structures that have not been seen previously in 
the '7B compound nucleus at this excitation energy. 


47763 Energy spectra and asymmetry of -particle emis- 
sion on capture of negative muons by nuclei. Balandin, M.P.; Greben- 
yuk, V.M.; Zinov, V.G.; Kozlowski, T.; Konin, A.D. (Joint Institute 
for Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 
297-301(Sep 1978). 

We report a measurement of the energy spectra of mass- 
separated singly charged particles on capture of negative muons by 
nuclei of carbon, oxygen, magnesium, and sulfur. The experimental 
results are compared with theoretical calculations based on the 
assumption of pre-equilibrium decay of collective states described by 
the hydrodynamical model. The asymmetry of charged-particle 
emission was measured in sulfur and magnesium. 


47764 Absorption of photons by light nuclei. Cherkasov, A.S. 
(Khar’kov State University). Sov. J. Nucl. Phys. (Engl. Transl.); 28 
No. 3, 328-329(Sep 1978). 

From comparison of the total cross sections for photoabsorp- 
tion for the nuclei *He, 7Li, and °Be it is concluded that within the 
experimental error the absorption of y rays of 30—100 MeV by the 
7Li nucleus is equivalent to absorption by one free a particle, and in 
the case of *Be: two free a particles. 


47765 Proton and pion spectra at large angles in relativistic 
heavy-ion collisions. Nagamiya, S.; Tanihata, I.; Schnetzer, S.; An- 
derson, L.; Brueckner, W. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). J. Phys. Soc. Jpn.; 44(Suppl.): 378-385(1978). 

From International conference on nuclear structure; Tokyo, 
Japan (5 - 10 Sep 1977). 

In collisions of 800 MeV/N C on C and Pb, and of 800 MeV/ 
N Ne on Naf, Cu, and Pb, energy and angular distributions of light 
charged fragments have been measured at angles from 15° to 145° by 
a magnetic spectrometer for fragment energies up to a few GeV. We 
present the inclusive spectra, as well as some results and discussion 
of future possibilities for two or more particle coincidence experi- 
ments. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


47766 Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations. Lindgren, R.A.; 
Gerace, W.J.; Bacher, A.D.; Love, W.G.; Petrovich, F. (Depart- 
ment of Physics and Astronomy, University of Massachusetts, Am- 
herst, Massachusetts 01003). Phys. Rev. Lett.; 42: No. 23, 1524-1527(4 
Jun 1979). 

A systematic comparison of the (e,e’) and (P,p’) transition 
strengths for the excitation of unnatural-parity states of “stretched” 
configurations gives definite information on the high-momentum 

pees sage of the tensor part of the nucleon-nucleon force. The 
ble data emphasize the isovector part of the tensor force. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 47780 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 47769 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 47757, 47758 


47767 (7,7N) reactions on *Mg and '*’Au. Kaufman, S.B.; 
Steinberg, E.P.; Butler, G.W. (Chemistry Division, Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 20: No. 1, 
262-266(Jul 1979). 

Activation cross sections have been measured for the reac- 
tions **Mg(m*~,2*~ N)**Na and 17 Au(m*~,7*~ N)'%Au between 
100 and MeV. The cross section ratios R/sub p/ = o (7*)/o 
(m~) and R/sub n/ = o (m~)/o (2*) are smaller than the corre- 
sponding free-particle ratios in all cases. Comparisons with the 
predictions of intranuclear cascade calculations and the nucleon 
charge-exchange model indicate that the former gives good agree- 
ment for a heavy nucleus but not for light nuclei, while the inverse is 
true for the latter model. 


47768 Structure in the **Mg('*O,'*C)**Si ground-state excita- 
tion function. Peng, J.C.; Hanson, D.L.; Moses, J.D.; Schult, O.W.B.; 
Stein, N.; Sunier, J.W.; Cindro, N. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). 
Phys. Rev. Lett.; 42: No. 22, 1458-1461(28 May 1979). 

The excitation function of the reaction **Mg('*O,'*C)8S 
i(g.s.) has been measured at the second maximum of the angular 
distributions (@/sub lab/ = 5°) from 39- to 65-MeV incident ener- 
gies. Oscillatory structure in the excitation function is observed with 
peak-to-valley ratios equal to ~ 1.5. The angular distributions meas- 
ured near the maxima of the excitation function decrease more 
rapidly toward large angles than squares of Legendre polynomials, 
suggesting a direct reaction process to be important. Standard dis- 
torted-wave Born-approximation calculations do fit the angular dis- 
tributions quite well, but fail to reproduce the structure in the 
excitation function. 


47769 Measurement of cross sections for the *’Al(n,n’y)?’ Al 
reaction near threshold. Smith, D.L. (Argonne National Lab., IL). 
Nucl. Sci. Eng.; 69: No. 1, 109-114(Jan 1979). 

Cross-section ratios for Production of 0.843-, 1.013-, and 
2.209-MeV gamma rays at 55° by the *’Al(n,n’y)?7Al reaction 
relative to fast-neutron fission of 7*°U have been measured at inter- 
vals of ~ 0.05 MeV from threshold up to ~ 2.5 MeV, with an 
average neutron energy resolution of ~ 0.08 MeV. These ratios and 
ENDF/B-IV fission cross sections were used to compute gamma-ray 
production cross sections. Gamma-ray angular distributions were 
measured at E/sub n/ = 1.112, 1.310, 1.512, 1.714, 1.914, 2.118, 
2.310, and 2.512 MeV. These distributions were found to be isotropic 
within the experimental errors. The experimental results are com- 
pared with data from the literature and with results from optical/ 
Statistical model calculations of neutron inelastic scattering from 
aluminum. 


47770 Investigation of the proton decay channel of the **S giant 
resonance. Varlamov, V.V.; Ishkhanov, B.S.; Kapitonov, I.M.; Ko- 
charova, Z.L.; Shvedunov, V.I. (Nuclear Physics Institute, Moscow 
State University). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 302- 
309(Sep 1978). 
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Spectra of Econ rotons from **S have been measured in a 
bremsstrahlung beam e bremsstrahlung end-point energy was 
varied over the range 17—30 MeV with a step of no more than 1 
MeV. Distributions of the fraction of transitions to various states of 
the final nucleus **P have been calculated and the partial photopro- 
ton cross sections corresponding to these transitions have been 
determined. From these data we have obtained for **S information 
on the probability of electric dipole excitations in the various shells, 
the magnitude of the configuration splitting of the giant dipole 
resonance, and the contribution of configurations of the one-particle: 
one-hole type to formation of the giant dipole resonance. A compari- 
son with the results of theoretical of theoretical calculations is made. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 47780 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 47757, 47758 


47771 (COO—2439-5) Measurement and analysis of neutron 
cross sections with the Oak Ridge Linear Accelerator Neutron Facili- 
ty. Progress report, April 1, 1978—March 31, 1979. Garg, J.B. (State 
Univ. of New York, Albany (USA). Dept. of Physics). Dec 1978. 
Contract EY-76-S-02-2439. 30p. Dep. NTIS, PC A03/MF AOI. 

The research work conducted under the USDOE contract 
EY-76-S-02-2439.A002 involved the measurement, analysis and inter- 
pretation of high resolution neutron total and capture cross sections 
in the neutron energy range of few eV to few hundred keV with 
many nuclei. Some of these measurements on (V, Mn, Co) per- 
formed with the Columbia University’s neutron velocity selector 
many years ago have been analyzed and published. The measure- 
ments on separated isotopes of iron and zinc which were performed 
with the Oak Ridge electron linear accelerator neutron facility have 
been analyzed using the area and the R-matrix shape analysis, to 
determine values of resonance parameters such as resonance energies 
(Eo), neutron widths (['/sub n/), capture widths (['/sub y/, J/sup 
ar/-assignment of resonances and the average values of these param- 
eters. An interpretation of these results in term of statistical theories 
and optical model interaction has been made. These results will 
shortly be submitted for publication. The high resolution total cross 
sections in the two isotopes of chromium (A = 50, 52) and yttrium, 
which have been measured up to 500 keV, are in the process of 
being analyzed. A list of publications is included. 


47772 Photoneutron cross sections for *°Mn and *°Co. Alvarez, 
R.A.; Berman, B.L.; Faul, D.D.; Lewis, F.H. Jr.; Meyer, P. (Law- 
rence Livermore Laboratory, University of California, Livermore, 
California 94550). Phys. Rev., C; 20: No. 1, 128-138(Jul 1979). 

Photoneutron cross sections, including o[(y,n) + (y,pn)], o 
(y,2n), and o@ (y,3n), were measured for **Mn and *°Co from 
threshold to 36.5 MeV, with a photon energy resolution which 
varied from 80 keV at the lowest to 170 keV at the highest energies 
measured. The source of radiation was the monoenergetic photon 
beam obtained from the annihilation in flight of fast positrons. The 
partial photoneutron cross sections were determined by neutron 
multiplicity counting, and the average neutron energies for (y,1n) 
and (y,2n) events were determined simultaneously with the cross- 
section data by the ring-ratio technique. The cross sections exhibit 
considerable but weak structure. Other nuclear information extract- 
ed from the data includes parameters of the giant dipole resonance, 
integrated cross sections and their moments, and nuclear symmetry 
energies. A comparison is made with previous experimental data for 
these nuclei as well as with theoretical predictions based upon 
hydrodynamic, vibrational, and dynamic collective models. None of 
these models fits the data for these odd-even nuclei satisfactorily; 
more theoretical work is needed for this nuclear mass region. 


47773 Alpha-transfer reactions with large energy transfers. 
Froehlich, H.; Shimoda, T.; Ishihara, M.; Nagatani, K.; Udagawa, 
T.; Tamura, T. (Cyclotron Institute, Texas A M University, College 
Station, Texas 77843). Phys. Rev. Lett.; 42: No. 23, 1518-1520(4 Jun 
1979). 

Alpha-transfer reactions (?°Ne, '®O), (?*N,'°B), and (?°C,°Be) 
on a “°Ca target were studied at 262, 153, 149 MeV, respectively. 
Analysis in terms of the direction-reaction theory reproduced the 
observed continuum spectra and angular distributions well, except 
for the cross section of the reaction (?°Ne,'®O) at small angles, 
which is attributed to a projectile breakup process. 


47774 Pion production in the *°Ar + *°Ca reaction at 1.05 GeV/ 
nucleon, Wolf, K.L.; Gutbrod, H.H.; Meyer, W.G.; Poskanzer, A.M.; 
Sandoval, A.; Stock, R.; Gosset, J.; King, C.H.; King, G.; Van Sen, 
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N.; Westfall, G.D. (Lawrence Berkely Laboratory, Berkeley, Cali- 
fornia 94720). Phys. Rev. Lett.; 42: No. 22, 1448-1451(28 May 1979). 

Pion-production cross sections have been measured for the 
reaction “Ar + “Ca — m* + X at a laboratory energy of 1.05 
GeV/nucleon. A maximum in the 7* cross section occurs at mid- 
rapidity, which is anomalous relative to p + p and p + nucleus 
reactions and compared to many other heavy-ion reactions. Calcula- 
tions based on cascade and thermal models fail to fit the data. 


47775 Transmission of neutrons through iron-56 at 24.37 keV. 
Liou, H.I. (Brookhaven National Lab., Upton, NY); Chrien, R.E.; 
Block, R.C.; Singh, U.N. Nucl. Sci. Eng.; 70: No. 2, 150-154(May 
1979). 

A measurement of the **Fe total neutron cross section at the 
interference minimum near 24.37 keV shows a value of 7.5 +- 4.2 
mb. The data suggest a radiation width of 2 +- 1 eV for the 27.85- 
keV s-wave resonance of **Fe. The values ['/sub n/ = (1.43 +- 
0.006) keV and R’ = (5.67 +- 0.16) X 107*° cm [(5.67 +- 0.16)fm] 
for this resonance were deduced from a shape fit. 13 references. 


47776 Distribution of charge density in “*Ti and *°Cr. Shev- 
chenko, N.G.; Gonchar, V.Y.; Buki, A.Y.; Kasatkin, Y.A.; Polish- 
chuk, V.N.; Mazan’ko, B.V.; Lishenko, L.G. (Khar’kov Physico- 
technical Institute, Ukrainian Academy of Sciences). Sov. J. Nucl. 
Phys. (Engl. Transl.); 28: No. 3, 295-297(Sep 1978). 

Differential cross sections have been measured for elastic 
scattering of 227-MeV electrons by the nuclei **Ti and *°Cr. The 
parameters of the Fermi charge density distribution and their differ- 
ence for the nuclei **Ti and Cr are obtained. The experimental 
results are compared with Hartree-Fock calculations carried on the 
basis of the Skyrme interaction potential. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 47780 


ENERGY LEVELS AND TRANSITIONS 


47777 In-beam study of As. Filevich, A.; Behar, M.; Garcia- 
Bermudez, G.; Mariscotti, M.A.J. (Comision Nacional de Energia 
Atomica, Buenos Aires (Argentina)); Mateosian, E. der; Thieberger, 
P. (Brookhaven National Lab., Upton, NY (USA)). Nucl. Phys., A 
309: No. 1, 285-300(1978). 

Nuclear states of As were studied through the ®Ga(a,3n), 
®Ni(??C, np) and *Cu('°B, 2np) reactions at various bombarding 
energies between 30 and 55 MeV. Excitation functions, y-ray angu- 
lar distributions, y-y coincidences, and y-time distributions with 
respect to the beam bursts, were determined. Levels at 32.0, 167.0, 
390.4, 485.4, 566.7, 869.1, 887.9, 898.7, 933.4, 1045.7, 1675.9, 1752.0, 
1809.2 and, tentatively at 2030 keV, were observed. All levels below 
900 keV can be identified with levels seen with the (p, ny) reaction. 
Tentative spin assignments extend up to J = 9. Two previously 
reported isomers are confirmed. The present measurements yield 3.3 
+ 0.7 and 44 +- 0.1 ns for the 485.4 and 887.9 keV states 
respectively. No collective features, as in the lighter isotone ®*Ga, 
were found. The levels below 1 MeV are likely to be described by 
simple shell-model configurations. The spacing of the proposed J = 
(4), (5), and (6) levels is analogous to that in As and “As. The 
behaviour of their excitation energy as a function of N suggests the 
configurations [mwp~'sub(3/2), ygsub(9/2)] or [afsub(5/2), ygsub(9/ 
2)] for these states. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 47758, 47765, 47771 


47778 Collisions of relativistic nuclei of the iron group with 
heavy emulsion nuclei at small impact parameters, and the phenom- 
enon of nuclear pionization. Baranov, D.G.; Varyukhin, V.V.; Gaga- 
rin, Y.F.; Ivanova, N.S.; Kalinkin, B.N.; Koltochnik, S.N.; Kulikov, 
V.N.; Myshkin, V.E.; Shmonin, V.L.; Yakubovskii, E.A. (A. F. loffe 
Physicotechnical Institute, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 28: No. 7, 440-443(5 Oct 1978). 

The individual characteristics of mesons and protons in a 
shower are obtained as functions of the energy of the incident 
relativistic nuclei in interactions of relativistic nuclei with nuclei at a 
high degree of overlap of the geometric cross sections. Agreement is 
observed with calculation by the model of the collective mechanism 
of interaction of nucleus—nucleus pionization. 
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NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


47779 (UCRL—82588) Energy dependence of V/sub tau/ in the 
(p,n) reaction 10 to 30 MeV. Poppe, C.H. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Mar 1979. Contract W- 
7405-ENG-48. 8p. (CONF-790348—5). Dep. NTIS, PC A02/MF 
AOl. 

From Conference on the p,n reaction and the nucleon-nu- 
cleon force; Telluride, CO, USA (29 Mar 1979). 

Because of the relative insensitivity of the (p,n) analog reac- 
tion to details of the nuclear wave functions, a simple description is 
given for the studied reaction **Mo(p,n) at 26 MeV in which a 
proton is created and a neutron destroyed in the 1/sub g9/2/ orbit. 
The differential and angle-integrated analog cross sections and the 
effective potential for IF range are plotted. 27 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


RADIOACTIVE DECAY 


47780 (ORAU—132) Gamma spectra and nuclide identification 
catalog. 2nd edition. Gleason, G.; Reed, B.H. (comps.). (Oak Ridge 
Associated Universities, Inc.. TN (USA). Manpower Education, 
Research and Tranining Div.; Sarasota Board of Public Instruction, 
FL (USA)). Apr 1979. Contract EY-76-C-05-0033. 110p. Dep. NTIS, 
PC A06/MF AOl1. 

This catalog contains an abbreviated listing of nuclides, 
gamma rays, and spectra frequently encountered in radiation mea- 
surements. Only the most prominent gamma rays for each nuclide 
are given. Part I is a nuclide index. Part II is intended for use in 
identifying nuclides from gamma energies observed in spectrum. 
Part III consists of examples of scintillation spectra. (RWR) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 47784 


47781 (SAN—0063-24) Research in nuclear physics at low and 
intermedia 


te energies, neutrinos, and x rays. Twenty-fourth annual 

report, November 1, 1977—October 31, 1978. Boehm, F. (California 

Inst. of Tech., Pasadena (USA)). 1 May 1978. Contract EY-76-C-03- 
0063. 55p. (CALT—63-307b). Dep. NTIS, PC A04/MF AO1. 

Experimental research on neutrinos, muonic x rays, and nu- 

clear physics is summarized. A list of publications is included. (JFP) 


47782 (p,n) reaction to ground- and excited-state analogs on the 
samarium isotopes: Importance of two-phonon coupling effects. Wong, 
C.; Brown, V.R.; Madsen, V.A.; Grimes, S.M. (Lawrence Liver- 
more Laboratory, Livermore, California 94550). Phys. Rev., C; 20: 
No. 1, 59-70(Jul 1979). 

The (p,n) reaction to ground- and excited-state analogs on / 
sup 144,148,150,152/Sm is investigated at bombarding energies of 
20.0, 24.5, and 26.0 MeV. Ground-state analog (p,n) angular distribu- 
tions are measured at all three bombarding energies. Excited-analog 
2* and 3” (p,n) angular distributions are obtained at 24.5 and 26.0 
MeV. For *?Sm, the ground- and 2* excited-analog neutron groups 
are not resolved, but an angular distribution for one 4* excited- 
analog transition is obtained. Coupled-channel calculations indicate 
substantial three-step destructive interference which reduces the 
ground-analog cross sections and accounts substantially for the de- 
parture of these cross sections from a simple proportionality on 
neutron excess. A corresponding effect on the 2* excited-analogs 
due to a set of four-step processes proceeding through one- and two- 
phonon states interfering destructively with the dominant two-step 
excited-analog mechanism is found. 


47783 Neutron resonances in '°°Mo and valence neutron capture. 
Weigmann, H.; Raman, S.; Harvey, J.A.; Macklin, R.L.; Slaughter, 
G.G. (Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev., C; 20: No. 1, 115-127(Jul 1979). 

Neutron resonance interactions with }°°Mo were studied at a 
time-of-flight facility. The transmission of two oxide samples (97.4% 
1°Mo) was measured at a 78.20 m flight path and the neutron 
capture cross section was measured at 40.12 m. Resonance analyses 
yielded parameters of 124 resonances. Capture y-ray spectra from 11 
resolved resonances were measured with a Ge(Li) detector at a 10.45 
m flight path. In contrast to neighboring nuclei, partial radiation 
widths of strong p-wave resonances are not in agreement with 
valence model predictions. 
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NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 47758, 47782 


47784 (AD-A—059060) Electroexcitation of giant resonances be- 
tween 4 MeV and 48 MeV excitation energy in ‘*°Ce . Hass, H.; 
Meyer, D.H. (Naval Postgraduate School, Monterey, CA (USA)). 
Jun 1978. 71p. NTIS PC A04/MF AOl1. 

Thesis. 

Electroexcitation of Ce was studied using 92 MeV elec- 
trons at scattering angles of 90 and 105 deg, and 80 MeV electrons at 
90 deg. An analysis was made using DWBA calculations and the 
hydrodynamic model. The results agree with previous experiments 
in cerium and other nuclei and, generally, with the calculations of 
Bohr and Mottelson, Hamamoto, and Liu and Brown. The Delta T 
assignments were based on microscopic and macroscopic consider- 
ations. 


47785 Neutron spectra in decay of isobaric analog resonances in 
the reactions ‘°° Ag(p,n)'Cd and '°°In(p,n)'*°Sn. Lovchikova, G.N.; 
Sal’nikov, O.A.; Simakov, S.P.; Trufanov, A.M.; Seeliger, D.; 
Kaiser, E.; Pilz, W.; Schmidt, D.; Streil, T. (Physics and Power 
Engineering Institute, Obninsk). Sov. J. Nucl. Phys. (Engl. Transi.); 
28: No. 3, 310-312(Sep 1978). 

Spectra are measured for neutrons from decay of isobaric 
analog resonances in the reactions ‘'®Ag(p,n)}Cd and 
"5 Ingp,n)"*Sn, Resonances were studied at proton energies E/sub 
IAR/=6.665 MeV and 6.965 MeV, corresponding to excitation of 
analog states in the '*°Cd nucleus, and also at proton energies E/sub 
IAR/= 6.92 MeV and 7.43 MeV corresponding to analog states in 
6Sn. The results show that the shapes of the spectra at resonance 
and off resonance are different. 


47786 °3Nb(n,2n)/sup 92m/Nb cross section. Nethaway, D.R. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). J. 
Inorg. Nucl. Chem.; 40: No. 7, 1285-1288(1978). 

A report is presented on new measurements of the cross 
section for the **Nb(n,2,)/sup 92m/Nb (10.15 d) reaction in the 14 to 
19 MeV energy range. They are based on the known cross section 
for the 27 Al(n a)" Na reaction. Revised results are also given for 
two other sets of measurements (reported previously) of the ®**Nb 
cross section in the 9 to 15 MeV energy range. The excitation 
function for the ®*Nb(n,2n)/sup 92m/Nb reaction is known with 
sufficient accuracy in the 13.5 to 15.5 MeV range for its use as a 
secondary neutron-fluence monitor. The peak cross section in the 
14.0 to 14.6 MeV range is 464 mb ( +- 3% uncertainty). Outside the 
13.5 to 15.5 MeV range, the uncertainty in the cross section is at 
least +- 10%. Results are compared with other measurements re- 
ported for the ®*Nb(n,2n)/sup 92m/Nb reaction. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, THEORETICAL 


MOMENTS AND SPIN 


47787 Current densities in the projected Hartree-Fock approach. 
I, Magnetic moments. Moya de Guerra, E.; Kowalski, S. (Center for 
Theoretical Physics, Laboratory for Nuclear Science and Depart- 
ment of Physics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Phys. Rev., C; 20: No. 1, 357-363(Jul 1979). 

Static magnetic dipole moments of several axially symmetric 
rare earth nuclei are computed for the first time in the projected 
Hartree-Fock approximation using the density matrix expansion ef- 
fective Hamiltonian. Good agreement with experiment is found for 
even-even nuclei. Results for odd-A nuclei show sensible discrepan- 
cies with known experimental values. These discrepancies are pri- 
marily attributed to the lack of spin polarization in the present 
Hartree-Fock wave functions. An estimate of spin polarization ef- 
fects is also given. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 47780 


47788 Decay of the high-spin isomers in /sup 150,151,152/Ho. 
Toth, K.S.; Bingham, C.R.; Carter, H.K.; Ritchie, B.G.; Sousa, D.C.; 
Zolnowski, D.R. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37830). Phys. Rev., C; 20: No. 1, 298-306(Jul 1979). 

The electron-capture decay properties of the high-spin iso- 
mers in /sup 150,151,152/Ho were investigated. The nuclides were 
produced in *°B bombardments of samarium and then transported to 
shielded areas with the use of gas-jet systems. Singles and coinci- 
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dence y-ray measurements were made. Each isomer decays primar- 
ily to one excited state in its dysprosium daughter by means of an 
allowed £ transition (logft values are ~ 4.5). The following explana- 
tions are proposed. For °Ho and **Ho the transitions connect 
9* (@h/sub 11/2/,vf/sub 7/2/) levels with 8* (vh/sub 9/2/,vf/sub 7/ 
2/) levels in *°Dy(2401.8 keV) and '**Dy(2437.6 keV). Deexcitation 
to the ground states then follows via a cascade of four E2 y rays. In 
151Ho the B transition represents the changeover of an h/sub 11/2/ 
proton orbital to an h/sub 9/2/ neutron orbital in *'Dy. This single 
neutron state lies at 527.4 keV and deexcites directly to the ground 
state. The a decay of '**Ho was also investigated with the use of an 
on-line isotope separator. Its a-decay branching ratio was deter- 
mined to be 10.5 +- 3.0%. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 47781, 47782 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 47781 


47789 Two-quasiproton states in ‘°°Os and '*?Os studied with 
the (t,a) reaction. Bagnell, R.D.; Tanaka, Y.; Sheline, R.K.; Burke, 
D.G.; Sherman, J.D. (Florida State University, Tallahassee, Florida 
32306). Phys. Rev., C; 20: No. 1, 42-51(Jul 1979). 

Level structures up to 3000 keV in '®°Os and '°?Os have been 
studied using the ‘Ir and ) Ir (t,a) proton pickup reactions with 
15 MeV tritons. The a-particle spectra were obtained with the 
quadrupole-dipole-dipole-dipole magnetic spectrometer with peak 
widths of ~ 11 keV (full width half maximum). This reaction strong- 
ly excites the I,K/sup [/ = 4,4* levels at 1162 keV in '®Os and at 
1070 keV in ‘Os, which were previously interpreted as two- 
phonon y-vibrational states. The large two-quasiproton amplitude is 
reasonably explained by assuming single-phonon hexadecapole vibra- 
tions which involve the {5/2 [402], 3/2 [402]} configuration. Many 
two-quasiproton states are observed in the energy region 2000—3000 
keV. The strongest peaks found at an excitation energy of ~2600 
keV in both Os and ‘Os may be the remaining portions of the 
two-quasiproton {5/2 [402], 3/2 [402]}/sub I/,K7/sub tsts4,4/+ 
States. 


47790 High-resolution photoneutron study of El and M1 transi- 
tions in ?°*Pb. Holt, R.J.; Jackson, H.E.; Laszewski, R.M.; Specht, 
J.R. (Argonne National Laboratory, Argonne, Illinois 60439). Phys. 
Rev., C; 20: No. 1, 93-114(Jul 1979). 

The photoneutron cross section of 7°*Pb was observed using 
a very high resolution time-of-flight spectrometer. The cross sections 
were observed in the photoneutron energy range 16 to 1000 keV and 
at reaction angles of 90° and 135° The deduced ground-state radia- 
tive widths were calibrated to the well-known *H(y,n)'H reaction 
cross section. The 7.99-MeV resonance, previously believed to be an 
M1 excitation, is shown to be an El] resonance. Current progress in 
the search for the collective M1 resonance in ?°*Pb is reviewed. In 
addition, recent theoretical predictions of the properties of the giant 
MI resonance are reviewed. Finally, the present high resolution 
observations in conjunction with previous photoneutron polarization 
measurements were employed in order to deduce the s-d-wave 
admixtures for eight E1 excitations. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 47758, 47765 


SPONTANEOUS AND INDUCED FISSION 


47791 Fission yields for thermal-neutron fission of plutonium- 
241. Dickens, J.K. (Oak Ridge National lab., TN). Nucl. Sci. Eng.; 
70: No. 2, 177-183(May 1979). 

Cumulative fission yeilds for 17 fission products (16 mass 
chains) created by thermal-neutron fission of **'Pu were determined 
from analysis of gross fission product gamma-ray spectra obtained 
using a large-volume Ge(Li) detector. Uncertainties assigned to nine 
of the measured yields are smaller than existing evaluated uncertain- 
ties. 25 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
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A=220 AND ABOVE, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 


47792 Energy dissipation in ***U(n/sub t/h’f). Schultheis, H.; 
Schultheis, R. (Institut fuer Theoretische Physik, Universitaet Tue- 
bingen, D-7400 Tuebingen, West Germany). Phys. Rev., C; 20: No. 1, 
403-404(Jul 1979). 

The maximum energy available for dissipation in the thermal- 
neutron induced fission of **°U has been determined on the basis of 
the calculated (static) potential energy and the experimental post- 
scission data. High dissipation is found to be incompatible with 
experiment. 


47793 Below-threshold nucleon exchange between fission frag- 
ments in the two-center oscillator potential. Volkov, N.G.; 
Emel'yanov, V.M.; Koldovskii, A.B.; Krainov, V.P. (Moscow i- 
neering-Physics Institute). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 
3, 319-320(Sep 1978). 

The problem of nucleon tunneling through the “peak” in the 
two-center oscillator potential during asymmetric fission is studied. 
It is shown that in this case the system is unstable relative to the 
tunneling of nucleons from the light fragment to the heavy one. The 
total number of nucleons which have undergone the below-threshold 
transition from the light fragment to the heavy one during the 
separation time is estimated. This number is 16.5 (about 5 protons 
and 11.5 neutrons) when the initial ratio of the fragment masses is 
1:1.46. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 47829 


RADIOACTIVE DECAY 


47794 Proton states in **7Bk excited by 7“°“Cm(a,t) reaction and 
247Cf(electron capture) and **'Es(a) decays. Ahmad, I.; Yates, S.W.; 
Sjoblom, R.K.; Friedman, A. (Chemistry Division, Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 20: No. 1, 
290-297(Jul 1979). is 

Proton states in **7Bk have been investigated by measuring 
the y rays and conversion electrons associated with the electron 
capture decay of the 3.11-h "Cf, Es a spectrum, and triton 
spectrum produced in the **Cm(a,t)"*7Bk reaction. The y-ray spec- 
tra were measured with a 25-cm* = gage ¢ a pd and the 
electron spectrum was measured with a cooled Si(Li) spectrometer. 
Multipolarities of the intense transitions in 7*7Bk were deduced and 
the logft values were derived from measured electron capture inten- 
sities. Triton spectra from the **Cm(a,t) reaction at bombarding 
energies of 28.0 and 29.0 MeV were momentum analyzed with an 
Enge split-pole magnetic spectrograph. Spectroscopic factors were 
derived from the measured cross sections and were found to be in 
good agreement with respective values calculated with eo 
cle wave functions. The **'Es a spectrum was measured with the 
Argonne double-focussing magnetic spectrometer; five a groups 
were observed. On the basis of the results of the present investiga- 
tion the following proton orbitals were identified in 247 Bk: 3/2-[521}, 
0; 7/2+[633], 40.8; 5/2+[642], 334.9; 5/2-[523], 447.8; 1/2+[400 
487; 1/2-[521]}, 704; I = 9/2,7/2-[514], 904; and I = 13/2,9/2+[624 
1166 keV. 


47795 Calorimetric determination of the specific power of pluto- 
nium-239, Gunn, S.R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Int. J. Appl. Radiat. Isot.; 29: No. 8, 497- 
499(Aug 1978). 

Calorimetric power measurements have been made on three 
samples of high-purity **°Pu metal using a twin heat-flow, thermo- 
pile-type calorimeter. The results, combined with data on the isoto- 
pic and chemical composition of the samples, give a value of 1.9287 
mW/g(***Pu) for the specific power and a value of 24,102 yr for the 
half-life of *°° Pu. 


47796 Half-life of *°°Pu: by specific activity measurements and 
by mass spectrometric determination of daughter growth. Jaffey, A.H.; 
Diamond, H.; Bentley, W.C.; Flynn, K.F.; Rokop, D.J.; Essling, 
A.M.; Williams, J. (Argonne National Lab., IL (USA)). Int. J. Appl. 
Radiat. Isot.; 29: No. 8, 505-507(Aug 1978). 

Two nearly independent methods have been used for measur- 
ing the half-life of **°Pu. In one, the alpha-particle activity of a 
known mass of plutonium of known isotopic composition (. 99.9% 
*8°Pu) was measured using a defined-solid-angle alpha-particle 
counter; the other method involved measuring the mass of the 
daughter **°U grown into by a known mass of *®Pu, using isotope- 
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dilution mass spectrometry with **U and **U as independent 
spikes. The concentrations of the plutonium solution and of the two 
uranium spike solutions were measured by oxidation-reduction titra- 
tion. The mean half-life value determined by alpha-particle counting 
was 24,124.2 +- 13.6 yr and that determined by isotope-dilution 
mass spectrometry was 24,138.6 +- 13.7 yr, giving an overall 
average value of 24,131 +- 16 yr. (The uncertainties are one 
standard deviation.) 


47797 Plutonium-239 half-life determined by isotope dilution 
mass spectrometric measurement of grown-in uranium-235. Marsh, 
S.F.; Abernathey, R.M.; Beckman, R.J.; Zeigler, R.K.; Rein, J.E. 
(Los Alamos Scientific Lab., NM (USA)). a J. Appi. Radiat. Isot.; 
29: No. 8, 509-515(Aug 1978). 

As part of an inter-laboratory effort, the half-life of 7°°Pu has 
been measured on a shared ***Pu metal material. Grown-in daughter 
785) was measured after intervals of 1.4 and 1.7 yr by isotope 
dilution mass spectrometry. The determined half life is 24.164 yr 
with an associated standard deviation of 14 yr and 95% confidence 
limits of +-34 yr. Experimental uncertainties at all stages of mea- 
surement and their statistical treatment are discussed in detail. 


47798 Half life of **°Pu. Prindle, A.; Evans, J.; Dupzyk, R.; 
Nagle, R.; Newbury, R. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Int. J. Appl. Radiat. Isot.; 29: No. 8, 517- 
las ee 

e half life of **°Pu was obtained by two methods, that of 
isotopic-dilution mass spectrometry and that of measuring the alpha- 
particle specific activity, to give values of 24,089 + - 23 and 24,019 

- 21 yr, respectively. 


47799 Calorimetric determination of the half-life of plutonium- 
239. Seabaugh, P.W.; Jordan, K.C. (Mound Lab., Miamisburg, OH 
(USA)). Int. J. Appl. Radiat. Isot.; 29: No. 8, 489-496(Aug 1978). 
As part of an interlaboratory effort, homogeneity and half-life 
determinations on an enriched (99.26%) ?**Pu-metal sample are 
described which used calorimetric measurements on the original 
source material and on several aliquots. Calorimetric-power mea- 
surements and analytical data give a specific power of 1928.79 4W/ 
g(7°*Pu) and a half-life of 24,101 yr. The 95% confidence limits for 
the specific power and half life are +-0.624 » W/g(?°Pu) and +-20 
yr, respectively. 


47800 Measurement of the half life of plutonium-239 by the U.S. 
Half-Life Evaluation Committee. Strohm, W.W. (Mound Lab., Mia- 
misburg, OH (USA)). Int. J. Appl. Radiat. Isot.; 29: No. 8, 481- 
483(Aug 1978). 

The half-life of 7**Pu was measured by member laboratories 


of the U.S. Half-Life Evaluation Committee. Eight separate determi- 
nations were made using three different measurement techniques 
(calorimetry, mass spectrometry and alpha-particle counting). From 
these measurements, the Committee recommends a value of 24,119 
+- 26 yr for the half-life of 7°* Pu. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 47794, 47802 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 46544 


47801 (EPRI-NP—1067) Evaluation and testing of actinide cross 
sections. Benjamin, R.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Apr 1979. 32p. Dep. 
NTIS, PC A03/MF AOl1. 

The neutron cross section data below 10 keV for *4*Cm, 
245Cm, and **°Bk were evaluated and put into ENDF/B format. The 
new evaluations supersede the first release of ENDF/B-V and 
include both the average neutrons per fission, anti nu, and cross 
section data for neutron scattering, capture, and fission as functions 
of energy. The evaluated data are available through the National 
Nuclear Data Center, Brookhaven National Laboratory. The evalu- 
ated cross sections were successfully tested against a limited amount 
of integral and pars mor data. In addition, the thermal region of 
the ENDF/B-V evaluation of ‘Am was tested against Savannah 
River Laboratory (SRL) integral data. 33 references. 


47802 (GEFR—00247) Evaluation of the Pu-239 data for 
ENDF/B-V. Kujawski, E. (General Electric Co., Sunnyvale, CA 
(USA). Fast Breeder Reactor Dept.). Oct 1977. Contract EY-76-C- 
03-0893. 39p. AT. 

An evaluation of the *°Pu neutron cross section data was 
made, and a set of *°Pu neutron data was recommended for 
ENDF/B-V. This work was done as part of the cooperative effort of 
the Cross Section Evaluation Working Group. This report describes 
the evaluation and the recommended data set. Differences with 
respect to ENDF/B-IV are discussed, and the impact on fast integral 
parameters is assessed. 9 figures, 3 tables. 
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47803 Neutron capture cross section ratios of plutonium-240 and 
plutonium-242 versus gold-197 in the energy range from 50 to 250 keV. 
Wisshak, K.; Kaeppeler, F. (Kernforschungszentrum, Karlsruhe, 
Germany). Nucl. Sci. Eng.; 69: No. 1, 39-46(Jan 1979). 

The neutron capture cross sections of 7*°Pu and *4?Pu were 
measured in the energy range from 50 to 250 keV, using '*7Au asa 
standard. Neutrons were produced via the T(p,n) reaction with the 
Karlsruhe 3-MV pulsed Van de Graaff accelerator. Capture events 
were detected by a Moxon—Rae detector. A flight path as short as 
e mm was used in the measurements to obtain a sufficient signal-to- 

background ratio. An overall uncertainty of 7 to 11% was obtained 
for *°Pu and of 10 to 15% for ***Pu. In the region of overlap 
between 50 and 90 keV, the presented data agree with previous 
results. They confirm the existing data for *°Pu. Discrepancies up to 
30% for *°Pu and **?Pu were found in the evaluated ENDF/B-IV 
files while KEDAK 3 fits reasonably well to the experimental data. 


47804 Energy spectra of products with Z< or =38 in the system 
232Th+ “Ar (390 MeV). Artyukh, A.G.; Volkov, V.V.; Gierlik, E.; 
Gridnev, G.F.; Mezentsev, A.N.; Mikheev, V.L. (Joint Institute for 
Nuclear Research). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 313- 
318(Sep 1978). 

We have bombarded ***Th nuclei by “Ar ions with energy 
390 MeV. The AE, E technique was used to measure energy spectra 
of nuclear reaction or with atomic number 5< or =Z< or 
=38 at an angle of 20° It is concluded that the most probable 
mechanism for formation of products with 20< or ~Z< or =38 is 
deep inelastic transfer of nucleons, although the contribution of 
fission to the cross section for production of the heaviest products 
may be important. Estimates are made of the dynamical deforma- 
tions of the nuclei in deep inelastic interactions. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 46459, 46544, 47795, 47801, 47802 


47805 (CONF-790507—7) Possible viscosity effects in neutron- 
induced fission of ***Th and *°*U. Gindler, J.E.; Glendenin, L.E.; 
Wilkins, B.D. (Argonne National Lab., IL (USA)). 1979. Contract 
W-31-109-ENG-38. 25p. Dep. NTIS, PC A02/MF AO. 

From IAEA symposium on physics and chemistry of fission; 
Julich, F.R. Germany (14 May 1979). 

Fission yields induced in the 7°*U(n,f) and *°*Th(n,f) reac- 
tions were determined as a function of incident neutron energy (E/ 
sub n/). The ratio of '5Cd-to-'*°Ba yields as a function of E/sub n/ 
is analyzed by means of the equation Yi1/Y2 = exp[2(a:(E/sub n/ 
+E;)/sup 1/2/ -2(a2(E/sub n/+Ez)/sup 1/2/] to give values of a/ 
sub i/, the level density parameter, and E/sub i/, the excitation 
energy for E/sub n/=0. The energies E/sub i/ are interpreted on 
the basis of the liquid drop model with shell and pairing corrections. 
Values are deduced for the energy dissipated by viscosity effects in 
the descent from the saddle point to the point where masses are fixed 
in the fissioning nucleus. These values are 1.7 MeV for ***Th(n,f) 
and 4.8 MeV for 7°*U(n,f). These values are consistent with the 
experimental observation that anti v/sub p/ is ~ 0.6 neutron greater 
for 7°°U fission than for ***Th fission and that strong odd—even 
(nucleon pairing) effects are found in the fragment total kinetic 
energy distribution for *°°Th fission but not for ***U fission. The low 
dissipation energy values together with the low values of pre- 
scission kinetic energy deduced by Guet, et al., [Nucl. Phys. A134 
(1971)1] indicate a shorter path from the saddle point of the fission- 
ing nucleus to scission than is generally assumed in theoretical 
calculations. 31 references. 


47806 Measurement of the subthreshold neutron fission cross 
section of plutonium-240 in the energy range from 10 to 250 keV. 
Wisshak, K.; Kaeppeler, F. (Kernforschungszentrum, Karlsruhe, 
Germany). Nucl. Sci. Eng.; 69: No. 1, 47-54(Jan 1979). 

The subthreshold fission cross section of *°Pu was measured 
in the energy range from 10 to 250 keV, using **°U as a standard. 
Neutrons were produced via the 7Li(p,n) and T(p,n) reaction with 
the Karlsruhe 3-MV pulsed Van de Graaff accelerator. Fission 
events were registered by detecting fission neutrons with an NE-213 
liquid scintillator with pulse-shape discriminator equipment. The 
high neutron flux available at flight paths of ~ 67 and 135 mm 
allowed for a statistical accuracy of 1 to 3% together with a 
moderate energy resolution of ~ 10 to 20 ns/m. The overall 
accuracy achieved is between 7 and 9%. The data show a distinct 
structure in the cross section, as indicated by poor statistics in 
previous measureents. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 47701 
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47807 Self-consistent description of low-lying states in doubly 
magic nuclei. Birbrair, B.L.; Alkhazov, G.D.; Lapina, L.P.; Sadovni- 
kova, V.A. (Leningrad Nuclear Physics Institute, USSR Academy 
of Sciences). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 321- 
327(Sep 1978). 

ft is shown that the method of partial self-consistence’) 
quantitatively describes correctly the Fermi surfaces, charge distri- 
butions, 1-GeV proton elastic scattering, energies of collective states, 
reduced EJ transition probabilities, transition charge densities, and 
the cross sections of inelastic scattering exciting collective states in 
doubly magic nuclei. The method also correctly describes spectros- 
copic factors of low-lying states in nuclei *°*Pb +- one nucleon”. 


47808 Dynamic electron screening in nuclear and mesonic atom 
E1 transitions. Leon, M. (Los Alamos Scientific Lab., NM (USA)); 
Seki, R. (California State Univ., Northridge, Calif., USA). Nucl. 
Phys., A; 298: No. 3, 333-343(10 Apr 1978). 

Atomic electrons can influence the electromagnetic transition 
rates of nuclei and mesonic atoms. This dynamic electron screening 
effect is examined for El transitions. The screening factor is ex- 

ressed in terms of the forward Rayleigh scattering amplitude, and, 
or easy computation, the photoelastic cross section. It is found that 
the effect can be large for low-energy transitions, but such transi- 
tions are rare for nuclei. The effect on mesonic atom cascades is 
usually small, but can be quite significant for high-precision experi- 
ments and those which look at transitions from high initial n. 


NUCLEAR MATTER 


47809 (AD-A—059130) The evaluation of matrix elements with 
generalized spherical Gaussian wavefunctions. Part II. Two particle, 
many-center forms. Technical report No. 2, 1 May 1977-31 April 1978. 
Schmidt, P.P. (Oakland Univ., Rochester, MI (USA). Dept. of 
Chemistry). Aug 1978. Contract N00014-77-C-0293. 21p. NTIS PC 
A02/MF AOl1. 

General, algebraic expressions are provided for the two- 
three-, and four-center electron repulsion integrals and for the var- 
ious nuclear attraction integrals evaluated in terms of basis functions 
of the type (r to the 2n + 1) power) (Y sub Im (r)) (exp(-alpha r- 
squared)). The formulae derived are valid for all orders of n, 1, and 
m for each wavefunction. Fourier transform methods together with 
Moshinsky’s solid harmonic addition theorem are used to derive the 
most compact expressions for the various matrix elements. 


47810 Character of 77-condensate phase transition at finite tem- 
perature. Voskresenskii, D.N.; Mishustin, I.N. (Moscow Engineering 
Physics Institute; I. V. Kurchatov Institute of Atomic Energy). 
JETP Lett. (USSR) (Engl. Transl.); 28: No. 7, 449-452(5 Oct 1978). 

The results of analytic calculations of the critical temperature 
of pion condensation are presented. It follows from these results, in 
particular, that at sufficiently high temperature the pion condensa- 
tion proceeds like a first-order phase transition. 


NUCLEAR REACTIONS AND SCATTERING 


47811 (LA-UR—79-1510) Mesonic and relativistic effects in the 
nuclear electromagnetic interaction. Friar, J.L. (Los Alamos Scientif- 
ic Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 13p. (CONF- 
790610—3). Dep. NTIS, PC A02/MF AO1. 

From International conference on nuclear physics with elec- 
tromagnetic interactions; Mainz, F.R. Germany (5 Jun 1979) 

e relativistic and nonrelativistic mesonic effects in the 
nuclear electromagnetic interaction are treated. It is found that the 
static nonrelativistic isovector exchange currents are needed to 
explain discrepancies of the order of 10% in various magnetic 
processes and that the corresponding exchange current operators are 
fairly well defined and unambiguous. Despite wave function and 
nucleon—nucleon potential uncertainties, calculation are reasonably 
reliable. 28 references. (JFP) 


47812 Scattering-matrix elements for nuclear reactions involving 
photons. Monahan, J.E.; Holt, R.J.; Laszewski, R.M. (Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). Phys. Rev., C; 20: No. 1, 
389-392(Jul 1979). 

The transformation of scattering-matrix elements from a rep- 
resentation appropriate for particle channels to one that describes 
photon channels is rederived. Previous derivations have ignored an 
ambiguity in the relative phase of the vector potential for magnetic 
and electric multipole radiation. The resultant ambiguity in the S- 
matrix transformation seems to be a source of confusion about the 
relative phases of the various terms that contribute to the polariza- 
tion of particles produced in photonuclear reactions. 


47813 ‘Spin-orbit deformation’ in inelastic scattering of protons 
at medium energies. Ray, L. (Los Alamos Scientific Lab., NM 
(USA)); Coker, W.R. (Texas Univ., Austin (USA). Dept. of Phys- 
ics). Phys. Lett., B; 719: No. 3, 182-186(20 Nov 1978). 

Distorted-wave Born-approximation calculations for medium- 
energy proton inelastic scattering to collective states, which use 
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microscopic, spin-dependent optical potentials that ape ed describe 
proton elastic analyzing powers, show that inclusion of the deforma- 
tion or collectivity of the spin-orbit term in the inelastic transition 
matrix element has an important effect on predictions for the availa- 
ble inelastic angular distributions and analyzing powers. 


47814 Model of elastic scattering of 7 mesons by the lightest 
nuclei. Belyaev, V.B.; Reinhard, H. (Joint Institute for Nuclear 
Research). Sov. J. Nucl. Phys. (Engl. Transl.); 28: No. 3, 329-332(Sep 
1978). 

A model is considered for the scattering of 7 mesons by the 
lightest nuclei, taking into account multiple scattering in all orders. 
A system of one-dimensional integral equations is obtained for the 
elastic scattering amplitude and the optical potential. The depen- 
dence of the angular and energy distributions on the parameters 
characterizing the nuclear form factor is investigated. 


47815 Coulomb disintegration of relativistic ions. Kaptar’, L.P.; 
Titov, A.I. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. 
(Engl. Transl.); 28: No. 3, 332-335(Sep 1978). 

The photodisintegration cross section is analyzed for the case 
of fragmentation of relativistic heavy ions. The dependence of the 
photodisintegration cross section on the structure of the colliding 
nuclei and the initial energy is investigated, and the momentum 
distribution of the fragments is analyzed. 


47816 Scattering of charged particles in an optical potential in 
the strong-absorption approximation. Gubkin, I.A. (Leningrad Insti- 
tute of Aviation Instrumentation). Sov. J. Nucl. Phys. (Engl. Transl.); 
28: No. 3, 336-340(Sep 1978). 

An analytic expression is obtained for the amplitude of scat- 
tering of charged particles in an optical potential in the approxima- 
tion of strong absorption for the illuminated region. This expression 
is in good agreement with experiments on scattering of heavy ions 
and permits ready physical interpretation in terms of the ray method. 


RADIATION AND SHIELDING PHYSICS 
REFER ALSO TO CITATION(S) 47748 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 48014 


47817 (COO—3342-7) Low temperature and neutron physics 
studies. Progress report, September, 1977—April, 1979. Shull, C.G. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Physics). 
Apr 1979. Contract EY-76-S-02-3342. 6p. (MIT—3342-7). Dep. 
NTIS, PC A02/MF AO1. 

Experimental research work with the neutron diffraction 
spectrometers at the MIT Research Reactor concentrated during the 
past period in two general areas, a study of diamagnetic scattering of 
neutrons by bismuth and physical effects associated with dynamical 
diffraction by perfect crystals. The former study showed that the 
outermost valence (or lattice) electrons contribute dominantly to the 
field-induced diamagnetism. Fourier transformation of the scattering 
data provided maps showing the distribution of diamagnetization 
density throughout the unit cell with pronounced spatial variations. 
In the latter studies, some of the anomalous effects associated with 
neutron propagation through diffracting perfect crystals were inves- 
tigated. These include the very sensitive modification of transport 
direction within the crystal when the entrance direction is changed 
slightly or when the neutron energy is changed slightly by applica- 
ton of a modest magnetic field. Additional studies have shown that 
neutrons propagate through a diffracting crystal with a drift velocity 
which can be pronouncedly smaller than the usual group velocity. 


47818 (DOE-tr—72) Measurement and calculation of the y- 
fields induced in iron by *°?Cf fission neutrons. Jiang, S.H. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Neutronenphysik und Reaktortechnik). Sep 1978. Translation of 
KFK—2444. 147p. 

The *°*Cf fission neutron-induced y-fields in iron were inves- 
tigated experimentally and theoretically. The y-leakage spectra from 
a series of relatively small iron spheres (diameter 15 to 35 cm) and 
the space-dependent y-spectra within a relatively large (approxi- 
mately 100 cm x 100 cm x 100 cm) iron pile were measured with an 
absolutely calibrated Si(Li)-Compton spectrometer in the energy 
range 0.3 to 3 MeV. In addition, neutron spectra (with a spherical 
proton recoil proportional counter and a *He-semiconductor spec- 
trometer, energy range 250 keV to 4 MeV) and **5U-fission rates 
were measured within the iron pile. The measurements are compared 
with calculations. For the calculation of the neutron spectra, the 
one-dimensional neutron transport code DTK (208 energy groups), 
for the calculation of the y-spectra an extended version (51 energy 
groups) of the y-transport code BIGGI-4T and a n-y production 
cross section matrix constructed from published data were used. The 
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y-flux induced by inelastic neutron scattering is well reproduced by 
the calculations, whereas that induced by capture processes is some- 
what underestimated (approximately 20%). 42 figures, 12 tables. 


47819 (LA—7792-MS) Relativity primer for particle transport. 
A LASL Everett, C.J.; Cashwell, E.D. (Los Alamos 
Scientific Lab., NM (USA)). Apr 1979. Contract W-7405-ENG-36. 
267p. Dep. NTIS, PC A12/MF AOl. 

The basic principles of special relativity involved in Monte 
Carlo transport problems are developed with emphasis on the possi- 
ble transmutations of particles, and on computational methods. 
Charged particle ballistics and polarized scattering are included, as 
well as a discussion of colliding beams. 


47820 (LA—7849-MS) Contributon Monte Carlo. Dubi, A.; 
Gerstl, S.A.W. (Los Alamos Scientific Lab., NM (USA)). May 1979. 
Contract W-7405-ENG-36. 56p. Dep. NTIS, PC A04/MF AOl. 

The contributon Monte Carlo method is based on a new 
recipe to calculate target responses by means of volume integral of 
the contributon current in a region between the source and the 
detector. A comprehensive description of the method, its implemen- 
tation in the general-purpose MCNP code, and results of the method 
for realistic nonhomogeneous, energy-dependent problems are pre- 
sented. 23 figures, 10 tables. 


47821 (SAND—78-1780) Versatile numerical method for elec- 
tron slowing-down spectral calculations. Morel, J.E.; Halbleib, J.A. 
Sr. (Sandia Labs., Albuquerque, NM (USA)). May 1979. Contract 
EY-76-C-04-0789. 34p. Dep. NTIS, PC A03/MF AO1. 

A collocation method is presented for the calculation of 
electron slowing-down spectra. the primary advantage of this - 
proach is its versatility. Unlike the well-known Spencer-Fano tech- 
nique, this method does not require an analytically integrable expres- 
sion which closely approximates the scattering kernel in the region 
of small energy transfers. Calculational results are given which 
demonstrate the effectiveness of the technique. User instructions for 
a computer program which implements the collocation method are 
given in Appendix A. 


47822 Characteristic x rays due to projectiles moving through 
solids, Fortner, R.J.; Garcia, J.D. (L405, Lawrence Livermore Lab- 
oratory, Livermore, California 94550). Phys. Rev., A; 19: No. 6, 2474- 
2475(Jun 1979). 

The assumptions used in a previous study on the analysis of 


characteristic x rays emitted by a projectile while traversing a solid 
are reexamined. New information, in addition to accompanying 
comments by another author, is considered. While more work is 
needed on the subject, it is concluded that these new studies support 
the potential use of characteristic x rays as diagnostic tools for the 
study of ions traveling through solids. 


47823 TIGERP. Halbleib, J.A. Sr.; Morel, J.E. (Sandia Labs., 
Albuquerque, NM). Nucl. Sci. Eng.; 70: No. 2, 213-214(May 1979). 

The computer code TIGERP, a one-dimensional multilayer 
electron/photon Monte Carlo transport code with detailed modeling 
of atomic shell ionization and relaxation is described. The code is 
written in FORTRAN IV. 7 references. (JFP) 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 47830 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 46409, 47637, 47762, 47820 


47824 (ORO—2504-291) Production of ultra-cold neutrons using 
Doppler-shifted Bragg scattering and an intense pulsed neutron spall- 
ation source. Dombeck, T.W.; Lynn, J.W. (Maryland Univ., College 
Park (USA). Dept. of Physics and Astronomy; Argonne National 
Lab., IL (USA)). Mar 1979. Contract EY-76-C-05-2504. 61p. Dep. 
NTIS, PC A04/MF AO1. 

An analytic and a computer generated simulation of the 
production of Ultra-Cold Neutrons (UCN) is presented using Bragg 
scattering from a moving crystal to Doppler shift higher velocity 
neutrons into the UCN region. The calculation was carried out with 
a view toward its application at the Intense Pulsed Neutron Source 
(IPNS) now under construction at Argonne National Laboratory. 
This method for the production of UCN appears well matched to a 

ulsed source, and we show that the UCN can be stored in a neutron 
ttle at the peak flux which can potentially be much higher than at 
the present high flux reactors. The predicted density of stored UCN 
indicates that a highly precise measurement of the neutron electric 
dipole moment (EDM) will be possible within the next few years. 


47825 Fick's law and the neutron slowing down length in hydrog- 
enous moderators. Gago B., C. (Universidad Central de Venezuela, 
Caracas). Nucl. Sci. Eng.; 69: No. 1, 55-64(Jan 1979). 
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It is shown that Fick's law can be used in the calculation of 
the rigorous neutron slowing down length for hydrogenous modera- 
tors (or in fact for any moderator), provided that the corresponding 
diffusion coefficient is determined within the set of equations of the 
consistent P; approximation. For a given moderator, this coefficient 
depends solely on lethargy and source spectrum and therefore can be 
evaluated prior to an actual numerical calculation, which can then 
be carried out within the simplicity of a diffusion approximation. 
Furthermore, the flux calculated in this way essentially agrees with 
the consistent P; result in all regions where this approximation is 
justified. The practical generalization to nonhydrogenous modera- 
tors is carried out by means of the Goertzel—Greuling procedure. 


47826 Monte Carlo source biasing optimization. Hoffman, T.J. 
(Oak Ridge National Lab., TN). Nucl. Sci. Eng.; 69: No. 1, 76-77(Jan 
1979). 

A method of optimizing the selection of source particle 
parameters in Monte Carlo calculations is developed. This method is 
based on using information learned from previous histories to influ- 
ence the selection of source particle parameters for subsequent 
histories. The results of a problem in which this source biasing 
optimization technique is applied to source energy biasing are pre- 
sented. 


47827 Applicability of the Fermat principle to the optics of 
ultracold neutrons. Frank, I.M.; Frank, A.I. (Joint Institute for Nu- 
clear Research). JETP Lett. (USSR) (Engl. Transl.); 28: No. 8, 516- 
517(20 Oct 1978). 

We consider the applicability of the Fermat principle to 
optics of ultracold neutrons (UCN) when the presence of gravitation 
bends significantly the neutron trajectories. It is shown that the 
Fermat principle is fully applicable also in the case of neutron waves. 


47828 Barium chloride dihydrate by neutron diffraction. Pad- 
manabhan, V.M.; Busing, W.R.; Levy, H.A. (Oak Ridge National 
Lab., Tenn. (USA)). Acta Crystallogr., Sect. B; 34: No. 7, 2290- 
2292(15 Jul 1978). 

BaClz.2H20, monoclinic, P2;/n, Z = 4, a = 6.7215 (2), b = 
10.9080 (3), c = 7.1316 (2) A, 8 = 91.104 (3)° from room-tempera- 
ture X-ray measurements, lambda(Cu Ka) = 1.54051 A. Ferroelas- 
tic species: mmmF2/m. Each Ba”* ion is linked to four others in a 
flat square pyramidal arrangement forming puckered layers parallel 
to (010). Each link consists of one bridging Cl” ion and one bridging 
water molecule. The latter is oriented so that two Ba* neighbors 
and two H atoms are arranged approximately tetrahedrally about the 
O atom. 


MEDICAL PHYSICS 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


47829 (ANL/NDM—48) **5U fission mass and counting com- 
parison and standardization. Poenitz, W.P.; Meadows, J.W.; Armani, 
R.J. (Argonne National Lab., IL (USA)). May 1979. Contract W-31- 
109-ENG-38. 32p. Dep. NTIS, PC A03/MF AO1. 

235) sample mass intercomparisons carried out at different 
laboratories were compiled. The compilationn reveals a trend with 
the NBS mass scale being systematically higher by 0.7% than other 
mass scales. Present measurements by fast-neutron fission counting 
confirm this difference. The present measurements result in a unified 
mass scale with about 0.6% uncertainty. Mass scales from LASL, 
ANL (No.1) and the University of Michigan are in excellent agree- 
ment (approximately +-0.1%) and within approximately 0.3% of the 
unified mass scale. The uncertainty of the unified mass scale estab- 
lished with the present measurements reduced the uncertainty for 
235) mass and fission counting by about a factor of 2 compared with 
the NBS *°U mass scale against which all previous comparisons 
were made. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 47416 


47830 Polynomial form of gamma-ray buildup factor functions. 
Metghalchi, M. (Atomic Energy Organization of Iran, Tehron). 
Nucl. Sci. Eng.; 70: No. 2, 207-209(May 1979). 

A three-paramerer polynomial form of the buildup factor 
function was introduced. The parameters were calculated for alumi- 
num, water, and iron. It was found that buildup factors calculated by 
these polynomials, in most cases, were more accurate than those 
using the Taylor, Berger, Capo, or quadratic (Trubey) formulas 
when compareed with Goldstein-Wilkins data 
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SOLID STATE PHYSICS 


REFER ALSO TO CITATION(S) 46938, 46943 


47831 (BNL—26196) Fluctuations in two-dimensional six-vertex 
systems. Youngblood, R.W.; Axe, J.D.; McCoy, B.M. (Brookhaven 
National Lab., Upton, NY (USA); State Univ. of New York, Stony 
Brook (USA). Inst. for Theoretical Physics). 1979. Contract EY-76- 
C-02-0016. 11p. (CONF-790487—1). Dep. NTIS, PC A02/MF AOi. 

From NATO advanced study Institute on ordering in strong- 
ly - fluctuating condensed - matter systems; Geilo, Norway (16 Apr 
1979). 


The character of polarization correlations in six-vertex sys- 
tems is discussed. With the aid of a connection between the 1-d 
Heisenberg—Ising chain and the six-vertex problem, existing results 
for the chain correlations are used to obtain information about long- 
wavelength polarization correlations in six-vertex models. These 
results are compared with a neutron scattering study of 2-d polariza- 
tion correlations in the layered compound copper formate tetrahy- 
drate. Because the six-vertex model is equivalent to a particular 
roughening model, these results also explicitly predict the critical 
behavior of that roughening model just above its roughening tem- 
perature. The results correspond to the predictions of Kosterlitz and 
Thouless for the phase transition in the 2-d Coulomb gas. 5 figures. 


47832 (COO—5002-1) Diffusional mass transport in polycrystals 
containing stationary or migrating grain boundaries. Cahn, J.W.; 
Balluffi, R.W. (Massachusetts Inst. of Tech., Cambridge (USA)). 
May 1979. Contract ER-78-S-02-5002. 5p. Dep. NTIS, PC A02/MF 
AOl. 

Regimes of diffusional transport behavior which may exist in 
a polycrystaline material are classified taking into account the possi- 
bility that the grain boundaries may be either stationary or migrat- 
ing. (GHT) 


47833 (COO—5002-2) Diffusion induced grain boundary migra- 
tion. Cahn, J.W.; Pan, J.D.; Balluffi, R.W. (Massachusetts Inst. of 
Tech., Cambridge (USA)). May 1979. Contract ER-78-S-02-5002. 
8p. ee PC A02/MF AOl. 

hile grain boundaries and interphase boundaries provide 
high diffusivity paths in solids, little bulk composition change can 
occur at temperatures where lattice diffusion is frozen out unless the 
boundaries migrate. That the diffusion itself can induce boundary 
migration has been suspected for some time. This study reviews 
evidence that the effect is indeed common, and this conclusion is 
reinforced by additional observations on three systems. (GHT) 


47834 (COO—5002-3) Grain boundary structure and properties. 

Balluffi, R.W. (Massachusetts Inst. of Tech., Cambridge (USA)). 

7 1979. Contract ER-78-S-02-5002. 20p. Dep. NTIS, PC A02/ 
AOl. 

An attempt is made to distinguish those fundamental aspects 
of grain boundaries which should be relevant to the problem of the 
time dependent fracture of high temperature structural materials. 
These include the basic phenomena which are thought to be associ- 
ated with cavitation and cracking at grain boundaries during service 
and with the more general microstructural changes which occur 
during both processing and service. A very brief discussion of the 
current state of knowledge of these fundamentals is given. 


47835 (COO—50001-1) Channeling of pions and protons up to 25 
GeV/c. Progress report, July 1, 1978—Marh 30, 1979, Gibson, W.M.; 
Sun, C.R. (State Univ. of New York, Albany (USA)). Mar 1979. 
Contract ER-78-S-02-5001. 68p. Dep. NTIS, PC A04/MF AOI. 

Partial results of Fermilab experiment 507 are reported. After 
correcting for the problem of wandering crystal axis, an unexpected 
number of channeled particles peaking near the axis are still ob- 
served. The suppression of nuclear collisions for particles moving 
close to the crystal axis was also cbserved. Results from recent runs 
at Dubna may shed light on the dechanneling effects. Two papers 
are appended. 


47836 (IS-M—190) Proximity electron tunneling study of V and 
V3:Ga. Zasadzinski, J.; Schubert, W.K.; Wolf, E.L.; Arnold, G.B. 
(Ames Lab., IA (USA); Iowa State Univ. of Science and Technol- 
ogy, Ames (USA). Dept. of Physics; Notre Dame Univ., IN (USA). 
Dept. of Physics). 1978. Contract W-7405-ENG-82. 10p. (CONF- 
780952—47). Dep. NTIS, PC A02/MF AOl. 

From Applied superconductivity conference; Pittsburgh, PA, 
USA (25 Sep 1978). 

Using a new method of proximity electron tunneling spectros- 
copy (PETS) specifically developed to extend tunneling spectros- 
copy to poorly oxidizing metals, we have determined the effective 
phonon spectra a?F(w) for V and its important A-15 compound, 
V3sGa. The results are compared with neutron scattering data. Gen- 
erally good agreement is found for V while the tunneling results for 
VsGa at 1.4°K show phonon softening and better resolution than 
available in the neutron results at 297°K. 
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47837 (LBL—8042) Some double resonance and multiple quan- 
tum NMR studies in solids. Wemmer, D.E. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Aug 1978. Contract W- 
ici 295p. Dep. NTIS, PC A13/MF A011. 

esis. 

The first section of this work presents the theory and experi- 
mental applications to analysis of molecular motion of chemical 
shielding lineshapes obtained with high resolution double resonance 
NMR techniques. Analysis of *C powder lineshapes in hexamethyl- 
benzene (HMB) and decamethylferrocene (DMFe) show that these 
molecules reorient in a jumping manner about the symmetry axis. 
Analysis of proton chemical shielding lineshapes of residual protons 
in heavy ice (D2O) show that protons are exchanged among the 
tetrahedral positions of neighboring oxygen atoms, consistent with 
motion expected from defect migration. The second section de- 
scribes the application of Fourier Transform Double Quantum NMR 
to measurement of chemical shielding of deuterium in powder sam- 
ples. Studies of partially deuterated benzene and ferrocene give 
equal shielding anisotropies, Ao = -6.5 ppM. Theoretical predic- 
tions and experimental measurements of dipolar couplings between 
deuterons using FTDQ NMR are presented. Crystals of 
BaClO;.D20, a,8 d-2 HMB and a,B,y a} HMB were studied, as 
were powders of d-2 HMB and anisic acid. The third section 
discusses general multiple quantum spectroscopy in dipolar coupled 
spin systems. Theoretical description is made for creation and detec- 
tion of coherences between states without quantum number selection 
rules Am = +-1. Descriptions of techniques for partial selectivity of 
order in preparation and detection of multiple quantum coherences 
are made. The effects on selectivity and resolution of echo pulses 
during multiple quantum experiments are discussed. Experimental 
observation of coherences up to order 6 have been made in a sample 
of benzene dissolved in a liquid crystal. Experimental verifications of 
order selection and echo generation have been made. 


47838 Electron spin resonance absorption spectrum of trivalent 
gadolinium in the oxide YAIG. Marshall, S.A. ——- National 
Lab., Ill. (USA)); Marshall, T. (Boston Univ., Mass. (USA)); 
Serway, R.A. (Clarkson Coll. of Tech., Potsdam, N.Y. (USA)). Phys. 
Status Solidi (a); 48: No. 1, 165-173(16 Jul 1978). 

The electron spin resonance absorption spectrum of trivalent 

gadolinium in single crystals of yttrium-aluminium et is re- 
investigated at X-band and Q-band wavelengths. Fine structure 
spectral parameters deduced from Q-band wavelength measurements 
are found to predict satisfactorily spectral observations at both 
wavelengths. A list of spectral parameters deduced from data taken 
at 77 K is given. 
47839 (UCRL—82594) Photoacoustic stress. Rosencwaig, A.; 
Scheimer, J.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 13 Apr 1979. Contract W-7405-ENG-48. 8p. 
(CONF-790819—1). Dep. NTIS, PC A02/MF AO1. 

From Topical meeting on photoacoustic spectroscopy; Ames, 
IA, USA (1 Aug 1979). 

The theory for photoacoustic-induced stress in condensed 
media is developed both for near-field and far-field conditions. 


47840 (UCRL—83019) Wave propagation in viscoelastic media. 
Chin, R.C.Y. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 18 Jul 1979. Contract W-7405-ENG-48. 62p. Dep. 
NTIS, PC A04/MF AO1. 

The mathematical formulations of the wave propagation 
problem in a linear viscoelastic solid are reviewed from the point of 
view of constitutive equations and the theory of linear physical 
systems. Various general results from the theory of propagating 
singular surfaces and from the mathematical theory of hyperbolic 
equations are applied to the analysis of the wave propagation proc- 
ess. The impulse responses of three viscoelastic media are lyzed 
by use of asymptotic methods. The three material models are the 
standard linear solid, the standard linear solid with a continuous 
spectrum of relaxation times, and the power law solid. The standard 
linear solid with a continuous spectrum of relaxation times and the 
power law solid have a nearly constant quality factor, Q, over the 
seismic frequency band. The impulse responses of these two viscoe- 
lastic solids are compared. The results show significant and discern- 
ible features in the wave profile. It is concluded that differentiation 
of the models can be made by comparing wave shapes and that a 
complete knowledge of Q over the entire frequency range is re- 
quired to determine the wave propagation problem when initiated by 
an impulsive process. 11 figures, 1 table. 


47841 4k/sub F/ response function in the Tomonaga model. 
Klemm, R.A.; Larkin, A.I. (Ames Laboratory—ERDA and Depart- 
ment of Physics, Iowa State University, Ames, Iowa 50011). Phys. 
Rev., B: Condens. Matter; 19: No. 12, 6119-6122(15 Jun 1979). 

We calculate the 4k/sub F/ response function for a one- 
dimensional Fermi gas using a model containing an off-site interac- 
tion V of the Tomonaga form. The approach of Dzyaloshinskii and 
Larkin extended by Fogedby is employed, and the result is consist- 
ent with those of Emery and those of Lee et al. 
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Multiple-scattering approach to band theory. Faulkner, 
JS. af eee of Physics, Oak Ridge National Laboratory, Oak 
oe , Tennessee 37830). Phys. Rev., B: Condens. Matter; 19: No. 12, 
6186-6206(15 Jun 1979). 

Some new developments in multiple-scattering theory are 
described in connection with the problem of band theory. Functions 
that are the logical extension of incoming and outgoing waves are 
defined for points within the sphere that bounds the range of an 
atomic scattering potential. Taking these functions into account, a 
multiple-scattering equation for band theory with general non- 
muffin-tin potentials is derived. This equation contains terms that 
were not included in earlier formulations of this problem. A new set 
of formulas for calculating the scattering from an atomic potential is 
introduced. It is shown that, among other things, these formulas can 
be used to derive simplified and linearized band-theory equations 
entirely within the multiple-scattering framework. Both algebraically 
and numerically, it is shown that these linearized equations work 
well. In particular, for the special case of a muffin-tin potential, they 
will give exactly the same results as a fully converged Korringa- 
Kohn-Rostoker calculation at any chosen energy. Linearized band- 
theory equations derived earlier by combining the variational and 
multiple-scattering approaches are obtained by manipulating the 
equations from this study. 


47843 Course lecture (CE-3113): techniques in experimental me- 
chanics (14 May 1979) (Engineering Methods). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2626). 

228 drawings. 

The intent of this course is to provide an introductory treat- 
ment to a number of the more widely used experimental methods in 
solid mechanics. 


47844 (CU-TP—140) Calculation of traces in the free energy of a 
model Hamiltonian. Gujrati, P.D. (Columbia Univ., New York 
(USA). Dept. of Physics). [nd]. Contract EY-76-C-02-2271. 7Ip. 
Dep. NTIS, PC A04/MF AO1. 

A method of calculating the traces of various graphs for the 
model Hamiltonian H = - JEP/sub ij/ is described in detail. P/sub 
ij/ is the transposition operator transposing the spins at the sites i and 
j, defined over any cluster L/sub n,l,tau/ with n points and | pair- 
interactions. The model Hamiltonian is defined for an arbitrary spin 
s. The method is also suitable for calculating the traces in the 
presence of an external magnetic field. The present method is 
currently being used to calculate the contribution of the clusters 
with n > 10 on a simple square lattice. Calculatations of the 
contribution to the free energy up to twentieth order in the absence 
of the external field are anticipated. The complete results will be 
published later. 15 figures. 


SUPERCONDUCTIVITY 


47845 Effect of structural defects in superconductors on the 
resistivity and Hall effect. Gabdulin, V.Z.; Krasnov, Y.K. (Institute 
of Physics, Academy of Sciences of the Georgian SSR). Sov. J. Low 
Temp. Phys. (Engl. Transl.); 4: No. 12, 727-732 1978). 

We consider the effect of pinning centers on the motion of 
Abrikosov vortices in type II superconductors, and find the relation- 
ship between the observed voltage drop and the mean perturbation 
of the vortex trajectory as a result of one scattering act from the 
pinning center. The results of the suggested mechanism for the 
effects of pinning are compared with experiment. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 47041 


THEORETICAL PHYSICS 


GENERAL AND MISCELLANEOUS 


47846 (CU-TP—134) Reply to consequence of lack of invariance 
under active Lorentz transformations. Feinberg, G. (Columbia Univ., 
New York (USA). Dept. of Physics). 1978. Contract EY-76-C-02- 
2271. 6p. Dep. NTIS, PC A02/MF AO1. 

The theory of tachyons described in Feinberg 
Phys.Rev.D17,1651, 1978, and D159,1089, 1967, is invariant under 
both active and passive Lorentz transformations. The conclusion of 
Rolnick to the contrary is based on taking an insufficient general set 
of tachyons distributions in conjunction with a given electron state. 3 
references. 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 47624, 47844 


ERA VOL. 4, NO. 18 


47847 (CU-TP—142) Normalizable solutions to the Dirac equa- 
tion in the presence of a magnetic monopole. Mottola, E. (Columbia 
Univ., New York (USA). Dept. of Physics). 1978. Contract EY-76- 
C-02-2271. 12p. Dep. NTIS, PC A02/MF AO1. 

The zero energy Dirac equation of a massless isovector 
particle in the background field of the ‘'t Hooft—Polyakov magnetic 
monopole is shown to have only two normalizable solutions. 4 
references. 


47848 Mass dependence of Schroedinger wavefunctions. Leung, 
C.N.; Rosner, J. (School of Physics and Astronomy, University of 
Minnesota, Minneapolis, Minnesota 55455). J. Math. Phys. (N.Y.); 20: 
No. 7, 1435-1438(Jul 1979). 

It is shown that for nonrelativistic central potentials of specif- 
ic forms, the bound state wavefunctions u (r) have the property that 
G (r) equivalent /sup r/odx u (x)(partialu (x)/partialu) > or =0 
for all r. Here pw is the reduced mass. Thus, for such potentials, the 
probability that a particle lies within a spherical shell of radius r is a 
monotonically increasing function of . The forms for which this 
property has been established are (a) V (r) =Cr/sup epsilon/, - 
2<€< ; (b) V (ir) =C Inr, and (c) S waves in the potential, V (r) 
=-Vo (0< or =r<a), V (r) =0 (a< or =r< oo). For all monotoni- 
cally increasing potentials, G (r) >0 for nodeless states. It is shown 
explicitly that G (r) cannot be nonnegative for all bound states in an 
arbitrary monotonically increasing potential. The question remains 
open regarding the widest class of potentials for which G (r) is 
nonnegative for all bound states. 


47849 Limiting spectra from confining potentials. Nieto, M.M.; 
Simmons, L.M. Jr. (Theoretical Division, Los Alamos Scientific 
Laboratory, University of California, Los Alamos, New Mexico 
87545). Am. J. Phys.; 47: No. 7, 634-635(Jul 1979). (CONF-781095— 


From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

For confining potentials and large quantum numbers, the 
bound-state energies rise more rapidly as a function of n the more 
rapidly the potential rises with distance. However, the spectrum can 
rise no faster than n? in the nonrelativistic case, or n in the relativistic 
case. 


47850 Application of Hamilton's principle to the study of the 
anharmonic oscillator in classical mechanics. Gilmartin, H.; Klein, A.; 
Li, C. (Department of Physics, University of Pennsylvania, Philadel- 
phia, Pennsylvania, 19104). Am. J. Phys.; 47: No. 7, 636-639(Jul 
1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

A form of Hamilton’s principle for classical mechanics, appro- 
priate to the study of arbitrary self-sustained vibrations in one 
dimension is presented. It is applied as an approximate computational 
tool to the study of several examples of anharmonic oscillation. The 
trial function is a finite Fourier series chosen to approach the exact 
solution as the number of terms increases without limit. Analytic 
— can be obtained for the limits of weak and strong 
anharmonicity. Numerical results for the amplitude-dependent fre- 
quencies compare favorably with the exact solutions. 


47851 Atomic physics tests of the basic concepts in quantum 
mechanics. Pipkin, F.M. (Lyman Laboratory of Physics, Harvard 
University, Cambridge, Massachusetts). Adv. At. Mol. Phys.; 14: No. 
1, 281-340(Mar 1979). (CONF-781095—). 

From Symposium on high energy physics; Argonne, IL, USA 
(26 Oct 1978). 

We reveiw the present conceptual basis for quantum mechan- 
ics and then describe the experiments that have been carried out to 
test these concepts. The relevant experiments are precisions mea- 
surements of the eigenvalue spectrum, single-ploton interference 
experiments, successive measurements on egenstates, measurements 
of photon-photon and spin correlation of a test of Bell’s inequality, 
and the observation of the sign change for the rotation of the 
neutron through 27 rad. 


RELATIVITY AND GRAVITATION 


47852 Evolution of classical scalar and vector fields in spaces 
with Killing vectors. Shteingrad, Z.A. (P. K. Shternberg State Astro- 
nomical Institute, Moscow). Sov. Phys. - Dokl. (Engl. Transl.); 23: 
No. 12, 912-914(Dec 1978). 

Properties of the Lie derivative of massless and massive fields 
are considered in general relativity theory. (AIP) 


ACOUSTICS 


47853 (SAND—78-1541) Attempt to measure sonic boom caus- 
tics from supersonic HVAR rocket sleds. Reed, J.W. (Sandia Labs., 
Albuquerque, NM (USA)). Jun 1979. Contract EY-76-C-04-0789. 
43p. Dep. NTIS, PC A03/MF AOI. 





SEPTEMBER 30, 1979 


Fifteen rocket sled tests were performed in an attempt to 
measure extreme overpressure magnifications in the sonic boom 
caustic created by accelerating supersonic vehicles. These sleds with 
25-HVAR-rocket motors were accelerated to about 425 m/s, Mach 
1.25, on a 1500-m track. It was finally established that sonic-boom 
bow waves from these events were not strongly focused by propaga- 
tion to 600 to 900 m from the track. It appears that nonlinear 
acoustic aperture effects prevented sharp focusing. Only 15 to 30% 
overpressure magnifications were recorded by an array of pressure 
gages. 32 figures, 15 tables. 


OPTICS 
REFER ALSO TO CITATION(S) 47151 


47854 Spatial- and temporal-intensity distribution of stimulated 
Raman emission. Lowdermilk, W.H.; Kachen, G.I. (Lawrence Liver- 
more Laboratory, University of California, Livermore, California 
94550). J. Appl. Phys.; 50: No. 6, 3871-3878(Jun 1979). 

Spatial- and temporal-intensity distributions of stimulated 
Raman scattering are found to be severely modulated compared 
with the incident laser beam. Solutions of Maxwell's equations show 
the modulation results from nonlinear amplification of small-ampli- 
tude fluctuations in the collimated laser-beam intensity. The modula- 
tion growth is limited by diffraction and laser saturation. 


47855 (UCRL-Trans—11432) Zone plates for correcting spheri- 
cal aberration and increasing contrast. Lenz, F. Translated from Z. 
Phys.; 172: 498-502(1963). 9p. Dep. NTIS, PC A02/MF AO1. 

The consideration of zone plates for correcting spherical 
aberration involves the case of the imaging of an object point for 
which Kirchhoff's formula is used to calculate the wave function in 
the Gaussian image plane for a zone plate of the type previously 
proposed in which the zones are transparent and in which the zones 
are nontransparent. A formula is obtained for the intensity distribu- 
tion at the image point when using a zone plate with N rings. To 
raise the contrast a modification of a previous idea is used. Instead of 
making transparent those rings of the zone plate that are in phase 
with the paraxial part of the wave, just the opposite is done by 
making transparent those rings that are out of phase. The result is 
that the electrons scattered at the object are not only missing in the 
image of the scattering object detail, but as a result of their antiphase 
condition, even cause a further lowering of the intensity produced 
by the unscattered electrons. 2 references. (JFP) 


STATISTICAL PHYSICS AND THERMODYNAMICS 


47856 Variational method and the stochastic-Liouville equation. 
II. ESR spectral simulation via finite elements. Stillman, A.E.; Zien- 
tara, G.P.; Freed, J.H. (Department of Chemistry, Cornell Universi- 
ty, Ithaca, New York 14853). J. Chem. Phys.; 71: No. 1, 113-118(1 Jul 
1979). 


A Galerkin finite element (FE) method, closely related to the 
variational FE method of Zientara and Freed, is developed for the 
solution of the stochastic Liouville equation (SLE). The particular 
illustrative application considered is the ESR spectral simulation of 
the simple axially symmetric g tensor problem. Both linear and 
quadratic interpolating functions are considered. It is found for this 
simple case that the Galerkin FE is almost, but not quite, as efficient 
as eigenfunction expansions (EE). However, the potential advan- 
tages of the Galerkin FE in more complex problems are discussed. 


ELECTRICITY AND MAGNETISM 


47857 (ORNL—S5220) Analysis and computer programs for eddy 
current coils concentric with multiple cylindrical conductors. Nestor, 
C.W. Tr.; Dodd, C.V.; Deeds, W.E. (Oak Ridge National Lab., TN 
(USA)). Jul 1979. Contract W-7405-ENG-26. 136p. Dep. NTIS, PC 
A07/MF AOl1. 

A general derivation is performed to determine the vector 
potential produced by eddy current coils concentric with multiple 
cylindrical conductors. The conductors may be inside the coils, 
encircling the coils, or both. From the vector potential certain 
physical phenomena, such as coil impedance, mutual coupling be- 
tween coils, effect of defects, and ohmic heating, are calculated. The 
coils may be placed in electrical circuits and the voltages produced 
are calculated. 6 figures. 


47858 (UCRL—82322) Direct time-domain techniques for tran- 
sient radiation and scattering—wires. Miller, E.K.; Landt, J.A. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.; Los Alamos 
Scientific Lab., NM (USA)). 30 May 1979. Contract W-7405-ENG- 
48. 43p. (CONF-790712—1). Dep. NTIS, PC A03/MF AO1. 

From NATO advanced study institute on theoretical methods 
for tena the interaction of electro-magnetic waves with 
structures; Norfolk, UK (23 Jul 1979). 

This brief is a tutorial introduction to transient electromagne- 
tics, focusing on direct time-domain techniques. Physical, mathemat- 
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ical, and numerical aspects of time-domain methods are examined, 
with emphasis on wire objects excited as antennas or scatterers. 
Numerous computed examples illustrate the characteristics of direct 
time-domain procedures, especially where they may offer advan- 
tages over the more familiar frequency-domain techniques. These 
advantages include greater solution efficiency for many types of 
problems, the ability to handle nonlinearities, improved physical 
insight and interpretability, availability of wide-band information 
from a single calculation, and the possibility of isolating interactions 
among various parts of an object by use of time—range gating. 31 
figures. 


47859 Beam stability and current loss in magnetic insulation. 
Bergeron, K.D.; Poukey, J.W. (Plasma Theory Division: 4241, 
Sandia Laboratories, Albuquerque, New Mexico 87185). J. Appl. 
Phys.; 50: No. 7, 4996-5000(Jul 1979). 

A two-dimensional electromagnetic particle code has been 
used to investigate the effect on magnetic insulation of a beam of 
electrons injected longitudinally into the coaxial vacuum gap. It is 
found that a parapotential beam, though force balanced at the input, 
does not propagate more than a short distance before being totally 
disrupted, apparently by beam instability. Even a very hollow beam 
is lost to the anode by a diffusion process which may explain the 
anomalous current leakage observed in some experiments. 


47860 Planar one-dimensional magnetically insulated electron 
flow for arbitrary canonical tum distribution. Mendel, C.W. Jr. 
(Sandia Laboratories, Albuquerque, New Mexico 87185). J. Appl. 
Phys.; 50: No. 6, 3830-3837(Jun 1979). 

Equations are derived for finding the current and voltage 
profiles of electron flows from their momentum distributions. It is 
found that many of the features of the flow are independent or quasi- 
independent of the distribution functions. For this reason, it is 
concluded that the potential difference across the flow can usually 
be found from the line-current measurements. 


47861 Course lecture (CE-2014D): electromagnetic field theory 
(20 Mar 1979) (Engineering Methods). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2633). 

205 drawings. 

none 





MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 47624, 47632, 47844 


47862 New nonlinear realizations of SL(2,C). Dalton, B.J. (Ames 
Laboratory, U. S. Department of Energy and Department of Phys- 
ics, Iowa State University, Ames, Iowa 50011). J. Math. Phys. (N. Y.); 
20: No. 7, 1520-1529(Jul 1979). 

In this paper we present a study of some of the possible 
realizations of SL(2,C) as a transformation group on a complex 
three-dimensional space S. Several inequivalent categories of nonlin- 
ear realizations are found. We demonstrate that complex vector 
spaces can be found which transform under certain of these nonlin- 
ear realizations and for which the Poincare mass and spin operators 
are diagonal. Within these new categories we obtain one spin-0, two 
spin-1/2, and several spin-1 realizations. In addition we obtain one 
new realization for each spin greater than 1. Certain of these 
realizations are unusual in that for both integer and half-odd integer 
spins the rotational period is 47. For each new realization we derive 
the invariant metric on the space S and obtain a covariant wave 
equation. The development in this study suggests the interesting 
possibility that different categories of elementary particles could 
correspond to different categories of SL(2,C) realizations. 


47863 Boundary-distribution solution of the Helmholtz equation 
for a region with corners. Riddell, R.J. Jr. (Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). J. 
Comput. Phys.; 31: No. 1, 21-41(Apr 1979). 

A technique is described for the solution of the Helmholtz 
equation together with associated boundary conditions based on a 
generalization of a method used for the solution of the Dirichlet 
problem of potential theory, in which a dipole distribution is intro- 
duced on the boundary of a region to generate the potential inside. 
In order that the boundary conditions be satisfied, the distribution 
must be found as the solution of an integral equation. If the boundary 
is smooth, the equation is of Fredholm type, but if it has a corner the 
equation is singular. The problem of a sharp corner is analyzed, and 
properties of the solution are developed using the theory of singular 
integral equations. Direct use of the technique can be made impossi- 
ble in some cases by the presence of "partner problem” eigenvalues. 
A simple method for avoiding this difficulty is presented. 


47864 Numerical solution of the Helmholtz equation for two- 
dimensional polygonal regions. Riddell, R.J. Jr. (Lawrence Berkeley 
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Laboratory, University of California, Berkeley, California 94720). J. 
Comput. Phys.; 31: No. 1, 42-59(Apr 1979). 

The Helmholtz equation together with associated boundary 
conditions can be solved using a dipole distribution on the boundary 
of any region of interest. If the region has corners, the distribution 
satisfies a singular integral equation. In this paper numerical tech- 
niques for the solution of this equation which take into account the 
analytic properties of the solution are discussed. Although a com- 
plete error analysis has not been developed, some indicators of the 
errors generated are considered. The technique is illustrated by 
comparing the numerical solution of the eigenvalue problem associ- 
ated with various two-dimensional polygonal regions with exact 
solutions. Numerical solutions of the Dirichlet roblem for the 
Helmholtz equation are also obtained. A method for eliminating 
difficulties arising from nearby singularities is also implemented, and 
sample results given. 


47865 Numerical solution of a nonlinear hyperbolic equation by 
the random choice method. Concus, P.; Proskurowski, W. (Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). J. Comput. Phys.; 30: No. 2, 153-166(Feb 1979). 

The numerical solution of a nonlinear hyperbolic equation not 
fulfilling the strict nonlinearity condition is considered. A solution 
procedure is developed based on the random choice method, which 
permits the sharp tracking of discontinuities. As an illustration, an 
application to the two-phase flow of petroleum in underground 
reservoirs is presented. 


FUSION ENERGY 


REFER ALSO TO CITATION(S) 46054 


47866 (DOE/ET—0107) Magnetic fusion program summary 
document. (TRW, Inc., McLean, VA (USA)). Apr 1979. Contract 
ET-78-C-01-3168. 177p. Dep. NTIS, PC A09/MF AO1. 

This document outlines the current and planned research, 
development, and commercialization (RD & C) activities of the 
Offic of Fusion Energy under the Assistant Secretary for Energy 
Technology, US Department of Energy (DOE). The purpose of this 
document is to explain the Office of Fusion Energy’s activities to 
Congress and its committees and to interested members of the public. 


PLASMA RESEARCH 


47867 Extraction of aberrationless high-perveance ion beams 
from a quiescent equilibrium plasma. Whealton, J.H.; Whitson, J.C. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. 
Appl. Phys.; 50: No. 6, 3964-3966(Jun 1979). 

A singular solution of the Poisson-Vlasov equation is ap- 
proached for ions extracted through a cylindrical bore aperture from 
an equilibrium quiescent plasma. This solution has emittance-domi- 
nated ion-beam optics with no significant contribution to beam 
divergence due to aberrations. The singular point occurs in the limit 
as the plasma electrode potential approaches the source plasma 
potential. Other properties of this condition are that (1) the optimum 
perveance is significantly higher than for an electrically isolated 
plasma electrode, and (2) the sensitivity to plasma density fluctu- 
ations is higher than for an isolated plasma electrode. An additional 
finding is that an electrically isolated plasma electrode produced the 
highest beam divergence for optimum plasma density but minimum 
sensitivity to plasma density fluctuations. 


PLASMA CONFINEMENT AND HEATING 


47868 (CONF-790469—2) Finite temperature effects on micro- 
wave propagation in EBT. Batchelor, D.B.; Goldfinger, R.C. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
2Ip. “- NTIS, PC A02/MF AOl. 

rom 1979 Sherwood meeting; Mt Pocono, PA, USA (18 
Apr 1979). 

A three dimensional ray tracing code, RAYS, has been devel- 
oped as a part of the ongoing theoretical study of microwave heating 
in the Elmo Bumpy Torus device. Recently this code has been 
improved to include the effects of finite temperature on the ray paths 
as well as cyclotron damping. Our dispersion relation allows us to 
study effects at the second and higher harmonic resonances. In 
particular, we observe conversion of the extraordinary mode to 
electrostatic Bernstein waves at the upper hybrid resonancee and 
second harmonic resonance. Total absorption rates are given for 
ordinary and extraordinary mode waves at first and second harmon- 
ic resonances for plasma parameters appropriate for EBT-I and 
projected parameters for EBT-II. We have investigated the influence 
which the choice of tion for the imaginary part of the refractive 
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index has upon total absorption. It was found that when the abso 
tion is weak, the total absorption is virtually independent of the 
direction of k/sub i/. 


47869 (CONF-7709167—, pp 165) Heating of thermonuclear 
toroidal plasmas. Canobbio, E. (Centre d'Etudes Nucleaires, Greno- 
ble, France). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


Very low frequency heating methods (<10 KHz), corre- 
sponding to a skin depth in stainless-steel of >1 cm, for thermonu- 
clear toroidal plasmas are discussed. The obvious interest of these 
schemes is that the rf-coils can be protected by stainless steel or even 
put outside the liner. In one scheme, a set of azimuthal coils which 
carry properly dephased rf-currents in the KHz frequency range is 
used to heat toroidal plasmas Y perpendicular Landau damping of 
Alfven waves. The heating efficiency depends strongly upon the 
physical parameters of the confined plasma. To enhance the efficien- 
cy of the low-frequency plasma heating schemes, it was proposed to 
exploit the very-low frequency limit of the Alfven-wave resonance 
condition. Helical rf-coils produce the appropriate wave numbers. It 
is shown quantitatively that in this case a substantial fraction of the 
total applied rf-energy can be absorbed by the plasma. 2 references. 


47870 (CONF-7709167—, pp 173-183) Intense neutral beam 
heating in the adiabatic approximation. Nelson, D.B. (Oak Ridge 
National Lab., TN). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


A simple numerical method is presented for following the 
dynamic evolution of a tokamak plasma under neutral beam heating. 
While the method is also applicable to more general transport 
calculations, for the present results it is assumed that the heating is 
rapid compared with resistive diffusion or cross field heat conductiv- 
ity. Thus, the plasma evolves adiabatically, i.e., according to the 
ideal MHD equations. It is found that high-f states can be attained 
with a wide variety of initial conditions and heating profiles. 9 
references, 4 figures. 


47871 (CONF-7709167—, pp 187-192) High-beta tokamaks by 
pinch techniques. Chu, C.K.; Gross, R.A. (Columbia Univ., New 
York, NY). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


Pulsed high beta tokamaks (toroidal pinches), which use 
magnetic implosion and adiabatic compression in addition to ohmic 
heating to create a high-beta toroidal plasma configuration, are 
considered. The theoretical results which are common to the toroi- 
dal pinch and the flux-conserving tokamak approaches are summa- 
rized, with additional emphasis on force-free currents. The various 
high beta tokamak experiments are reviewed, with an attempt to 
interpret their results in a consistent and critical manner. 27 refer- 
ences, | table. 


47872 (EUR-CEA-FC—915) High power neutral injection and 
ion power balance in TFR. (Association Euratom-CEA sur la Fusion, 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Dept. de Physique du Plasma et de la Fusion Controlee). Sep 1977. 
vp. Dep. NTIS (US Sales Only), PC A06/MF AO1. 

A fast neutral power of 570 kW was injected into TFR. At 
low density (mean neutral density approximately 2-3 10'*cm~*) the 
ion temperature doubled and reached 2 keV in the center during 
injection. The temperature increases linearly with the injected 
power. The macroscopic perturbation due to the injected power 
yields some information on the ion behavior and the ion energy 
confinement time. Some indications that the ion heat conduction 
might be anomalous are given. The effects of neutral injection on 
equilibrium, stability and impurity concentration are discussed. 


47873 (JAERI-M—7479) Annual report of Division of Thermo- 
nuclear Fusion Research and Division of Large Tokamak Development 
for the period of April 1, 1976 to March 31, 1977. (Japan Atomic 
Energy Research Inst., Tokyo). Feb 1978. 334p. Dep. NTIS (US 
Sales Only), PC A16/MF AOl1. 

Research and development activities in the two divisions are 
closely related. 1) Theoretical and computational studies continued 
on tokamak confinement and heating related to experimental prob- 
lems. Studies on NBI heating in JT-60 were completed. 2) Experi- 
mental studies on impurities, density control and effects of density 
fluctuations were made in JFT-2. Neutral beams up to 30 keV and 8 
A were injected into JFT-2 plasma perpendicularly. The ion tem- 
perature was increased by 10% - 15%, which is in agreement with 
the prediction by classical Fokker-Planck theory. In JFT-2a(DIVA), 
plasma-wall interaction (behavior of heavy and light impurities) was 
studies. The divertor of DIVA reduced the plasma-wall interaction 
and hence the radiation loss due to heavy impurities by a factor of 3. 
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A grazing-incidence vacuum monochromator was first used in impu- 
rity studies in JFT-2 and JFT-2a. 3) Technological improvements 
were made raising efficiencies of operation, maintenance and plasma 
research. 4) Neutral beam injector test stand ITS-2 of 100 keV was 
completed. Construction of a 200 kW, 650 MHz radiofrequency 
heating system for JFT-2 was started. 5) Sputterings of molybdenum 
and pyrolytic graphite by low-energy protons and chemical reaction 
rates of pyrolytic graphite with protons were measured. Honeycomb 
structure greatly reduced the sputtered particles. 6) The supercon- 
ducting magnet development group made the design of cluster test 
apparatus and the development of large current superconductor. 7) 
Phase-I preliminary design of experimental fusion reactor JXFR was 
completed and preliminary safety evaluation of JXFR was made. 8) 
Detailed design of JT-60 was completed in November 1976. Engi- 
neering development contracts were all completed by March 1977. 
9) Engineering studies and tests on critical components of JT-4 with 
non-circular plasma cross section and divertors were made, after the 
preliminary design in fiscal year 1975. 


47874 (N—78-32873) Electron cyclotron heating for bumpy 
torus. Ikegami, H.; Dandl, R.A. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Jul 1978. 29p. NTIS PC A03/MF AO1. 

Electron cyclotron heating is reviewed from the viewpoint of 
experiments on the Elmo Bumpy Torus. Some of the coupling 
processes of microwave power to plasma are considered and the 
— of energetic electrons is explained as a distinguishing 
eature of microwave discharge plasmas in the bumpy torus configu- 
ration. Some discussion on the technology for the successful applica- 
tion of high power millimeter microwaves to the heating of fusion 
plasmas is made. In Appendix, experimental results are presented 
from the Elmo Bumpy Torus. 


47875 (N—78-32876) End plugging of a linear theta pinch by 
mirrors. Sen, A. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). Jul 1978. 13p. NTIS PC A02/MF AOI. 

By suitably pulsing a magnetic mirror end plug of a linear 
theta pinch, end loss can be substantially reduced. A system consist- 
ing of a linear pinch with sequentially pulsed multimirror end plugs 
is proposed which shows promise of fusion feasibility. 


47876 (N—78-32878) An optimization of plasma cross section 
from a point of view of alpha particle confinement. Ikuta, K. (Nagoya 
Univ. (tapan). Inst. of Plasma Physics). Jul 1978. 2lp. NTIS PC 
A02/MF AOl. 

Axisymmetric toroidal configurations are optimized from the 
viewpoint of alpha particle confinement. In particular, an elliptically 
deformed configuration with multifold magnetic axes and low aspect 
ratio limit of tori are investigated. Elliptic deformation can render 
absolute confinement of alpha particle harder. Low-aspect-ratio limit 
of the configuration can be absolute container of alphas at the price 
of necessary toroidal current. The optimized cross section in this 
limit is an oblate rectangle (the ratio between the width and the 
height being equal to 1.22) and the necessary toroidal current to 
marginally confine all the alpha particles produced near the magnet- 
ic axis is 6 MA. 


47877 (PPPL—1554) Fast wave heating of two-ion plasmas in the 
Princeton large torus through minority cyclotron resonance damping. 
Hosea, J.; Bernabei, S.; Colestock, P. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jul 1979. Contract EY-76-C-02-3073. 19p. 
Dep. NTIS, PC A02/MF AO1. 

Strong minority proton heating is produced in PLT through 
ion cyclotron resonance damping of fast waves at moderate rf power 
levels. In addition to demonstrating good proton confinement, the 
proton energy distribution is consistent with Fokker—Planck theory 
which provides the prescription for extrapolation of this heating 
regime to higher rf power levels. 


47878 Effects of turbulent heating in the Texas turbulent torus. 
Gentle, K.W.; Bengtson, R.; Jancarik, J.; Kochanski, T.; Patterson, 
D.; Phillips, P.; Stinnett, R. (Fusion Research Center, The Universi- 
ty of Texas at Austin, Austin, Texas 78712). Phys. Fluids; 22: No. 8, 
1559-1570(Aug 1979). 

Turbulent heating of a 10 cm radius plasma in a tokamak 
configuration with densities up to 10'*/cm®* produces a strong skin 
effect. Although the applied electric field at the outside of the 
column reaches 100 V/cm and the electron drift velocity exceeds the 
thermal velocity, penetration is slight at these densities during the 1 
psec pulse. The energy dissipated in the skin during the pulse can 
reach 5 mJ/cm%, the equivalent of 30 keV per electron there, but 
losses associated with the turbulence are substantial. Average elec- 
tron energies from the heating larger than 2 keV in the skin and 500 
eV overall have not been found. 


47879 Surface analysis of field-ion samples exposed to the plasma 
of the impurities studies experiment (ISX-A) tokamak. Kellogg, G.L.; 
Clausing, R.E. (Sandia Laboratories, Albuquerque, New Mexico 
87185). Appl. Phys. Lett.; 35: No. 2, 109-111(15 Jul 1979). 
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Measurements of the modifications to the surface of field- 
emitter samples (tips) exposed to plasma discharges in the impurities 
studies experiment (ISX-A) tokamak have been carried out for the 
first time in order to help further identify the physical processes 
occurring at the tokamak wall during machine operation. The speci- 
men tips were exposed to 40 high-power hydrogen discharges in 
ISX-A at a position 5.0 cm back from the plasma edge defined by 
carbon and molybdenum limiters. In contrast to results obtained on 
silicon samples exposed at a similar location in ISX-A using Ruther- 
ford ion backscattering analysis, field-ion images of tungsten tips 
taken before and after exposure indicate that no structural rearrange- 
ment of the specimen near-surface region occurred, even on an 
atomic scale. Contaminant films 60 +- 10 A thick, deposited on the 
specimen surfaces during exposure, were observed in the transmis- 
sion electron microscope. Control tips, placed in the tokamak during 
the discharges but shielded from direct plasma exposure, remained 
free of such deposits. Imaging atom-probe depth profiles into the 
exposed sample substrates revealed that neither plasma nor impurity 
species were implanted beyond the deposited surface films. The 
results from this study are compared with those from earlier analyses 
of samples exposed in the Princeton large torus (PLT) using similar 
techniques and also with the results of analyses of macroscopic 
samples exposed at the same ISX-A location using other surface- 
sensitive techniques. 


47880 Fast ion beam—plasma interaction system. Breun, R.A.; 
Ferron, J.R. (Department of Physics, University of California, Los 
Angeles, California 90024). Rev. Sci. Instrum.; 50: No. 7, 862-866(Jul 
1979). 


A device has been constructed for the study of the interaction 
between a fast ion beam and a target plasma of separately controlla- 
ble parameters. The beam of either hydrogen or helium ions has an 
energy of 1—4 keV and a total current of 0.5—2 A. The beam 
energy and beam current can be varied separately. The ion source 
plasma is created by a pulsed (0.2—10-ms pulse length) discharge in 
neutral gas at up to 3 x 10~* Torr. The neutrals are pulsed into the 
source chamber, allowing the neutral pressure in the target region to 
remain less than 5 x 10~° Torr at a 2-Hz repetition rate. The creation 
of the source plasma can be described by a simple set of equations 
which predict optimum source design parameters. The target plasma 
is also produced by a pulsed discharge. Between the target and 
source chambers the beam is neutralized by electrons drawn from a 
set of hot filaments. Currently under study is an unstable wave in a 
field-free plasma excited when the beam velocity is nearly equal to 
the target electron thermal velocity (v/sub b/eam=3.5 x 107 cm/s, 
T/sub e/=0.5 eV). 


47881 Ray-tracing analysis of fast-wave heating of tokamaks. 
McVey, B.D. (Wisconsin Univ., Madison (USA). Dept. of Electrical 
Engineering). Nucl. Fusion; 19: No. 4, 461-468(1979). 

The complete linear hot-plasma dispersion relation, derived 
from kinetic theory, is numerically solved for the ion cyclotron 
range of frequencies. A compact dispersion relation is obtained 
which is an accurate approximation for both fast and ion Bernstein 
waves. With the help of this dispersion relation, the three-dimension- 
al ray equations for a tokamak geometry are solved, parabolic 
density and temperature profiles, the 1/R variation in the toroidal 
magnetic field, and the resulting poloidal magnetic field due to a 
rotational transform being incorporated. The ray-tracing analysis is 
applied to a conceptual design tokamak reactor. The results indicate 
the nature of the scaling of fast-wave heating to large tokamaks. 


47882 Dynamics of a strongly radiating plasma ir a noncylindri- 
cal Z pinch. Vikhrev, V.V.; Gureev, K.G. Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 23: No. 11, 1295-1300(Nov 1978). 

The effect of radiation on a noncylindrical pinch is studied. 
Solutions are found for the complete system of two-dimensional 
time-dependent MHD equations for a transparent” plasma and the 
integral equations of a simplified model of the pinch which incorpo- 
rates absorption. The radiative energy loss is of decisive importance 
in the contraction stage of the pinch, causing the contraction to 
become a collapse. 


47883 Multichord corpuscular diagnostics of a plasma pinch com- 
pressed by a magnetic field. Afrosimov, V.V.; Berezovskii, E.L.; 
Kislyakov, A.I.; Shchemelinin, S.G.; Khudoleev, A.V. (A. F. Ioffe 
Physicotechnical Institute, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 28: No. 7, 437-440(5 Oct 1978). 

Multichord measurements were made of the density and 
temperature of the ions in a plasma pinched by a toroidal magnetic 
field in the Tuman-2A installation. The diffusion coefficient was 
determined from the time dependence of the concentration. It was 
observed that when the plasma is pinched at a rate close to the 
diffusion rate, the ion heating is determined by the increase of the 
plasma density. 
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PLASMA DIAGNOSTICS 


47884 (CLM-R—186) Electrostatic analyser for laser-produced 
plasmas. Ion spectra for polythene at 10.6um. McGeoch, M.W. 
(UKAEA, Abingdon. Culham Lab.). Apr 1978. 15p. Dep. NTIS (US 
Sales Only), PC A02/MF AO1; Also available from H.M.Stationery 
Office, price Pound1.00. 

The design is described of an electrostatic ion energy analyser 
suitable for the energy range 500 eV to 30 keV/unit charge. Its use is 
reported for approximately 1 kJ, 10.6 ym laser pulses incident on 
plane polythene targets and isolated polythene pellets. A ‘fast’ ion 
component is discerned whose angular dependence suggests an 
origin in ion turbulent motion rather than electrostatic acceleration. 


47885 Quasi-quadrature interferometer for plasma density radial 
profile measurements. Lowenthal, D.D.; Hoffman, A.L. (Mathemat- 
ical Sciences Northwest, Inc., P.O. Box 1887, Bellevue, Washington 
98009). Rev. Sci. Instrum.; 50: No. 7, 835-843(Jul 1979). 

A cw Mach Zehnder multichannel interferometer has been 
developed to measure time-dependent fractional fringe shifts with an 
accuracy of one-fortieth fringe. The design is quasi-quadrature in 
that known phase shifts, introduced in the reference beam, are time 
multiplexed with the normal reference beam. This technique requires 
only one detector per interferometer channel as compared to two 
detectors for most quadrature designs. The quadrature information 
makes the sense of density changes unambiguous, it automatically 
calibrates the instrument during the plasma event, and it makes 
fringe shift measurements virtually independent of fringe contrast 
fluctuations caused by plasma refractive and/or absorptive effects. 
The interferometer optical design is novel in that the electro-optic 
crystal used to introduce the 90° phase shifts is located in the 
common 2-mm-diam HeNe entrance beam to the interferometer, by 
exploiting polarization techniques, rather than in the expanded 1—2- 
cm reference beam itself. This arrangement greatly reduces the size, 
cost, and high-voltage requirements for the phase modulating crys- 
tal. 


47886 Feedback-stabilized fractional fringe laser interferometer 
for plasma density measurements. Schneider, J.; Robertson, S. (De- 
partment of Physics, University of California, Irvine, California 
92717). Rev. Sci. Instrum.; 50: No. 7, 856-858(Jul 1979). 

A feedback stabilization technique is described for a fractional 
fringe interferometer measuring plasma electron densities. Using this 
technique, a CO2 laser Michelson interferometer with a pyroelectric 
detector exhibited a sensitivity of 3.4 x 10°‘ fringe on a 1-ms time 
scale and, due to acoustic pickup, 1.8 x 10~? fringe on a 10-ms time 
scale. The rise time is 45 ps. Stabilization against slow drifts in 
mirror distances is achieved by an electromechanically translated 
mirror driven by a servo system having a 0.2-s response time. A 
mechanical chopper in one of the two beam paths generates the 
signal which drives the servo system. 


47887 Dual-current-feed magnetically insulated light-ion diode. 
Johnson, D.J.; Farnsworth, A.V. Jr.; Fehl, D.L.; Leeper, R.J.; 
Kuswa, G.W. (Sandia Laboratories, Inc., Albuquerque, New Mexico 
87115). J. Appl. Phys.; 50: No. 7, 4524-4531(Jul 1979). 

A 3 x 10"'-W modular magnetically insulated ion diode for 
inertial-confinement fusion studies is described. Power is supplied to 
the diode, which is centered in an elongated solenoidal B-field coil 
structure, by two self-magnetically insulated transmission lines. A 
circular ion beam is emitted preferentially from one surface of the 
curved anode plate and extracted through a 13-cm-diam virtual 
cathode and exposed B-field coils. The virtual cathode is formed by 
electrons which spiral along the B-field lines that conform to the 
anode surface. The ion beam converges onto a planar target, located 
13-cm from the anode, through a 1-Torr air plume which allows 
space-charge and partial current neutralization of the beam. The 
beam is initially primarily composed of protons, but later carbon ions 
dominate. The proton beam has a divergence of 2.1° +- 0.3° and 
peak focused proton-current density of 60 kA/cm?. 


47888 X-ray spectra from a gas-puff z-pinch device. Burkhalter, 
P.G.; Shiloh, J.; Fisher, A.; Cowan, R.D. (Naval Research Labora- 
tory, Washington, D.C. 20375). J. Appl. Phys.; 50: No. 7, 4532- 
4540(Jul 1979). 

X-ray emission was used to diagnose the plasma formation in 
a gas-puff pulsed-discharge device. X-ray pinhole images were col- 
lected simultaneously with x-ray spectra from Ar and Kr gases. X 
rays were emitted from z-pinched regions (SO—100 ym in diameter) 
along a collinear track formed by the plasma implosion of a hollow 
gas jet. Spectral analysis indicated Ar plasma formation with elec- 
tron densities of ~2 x 107! cm~* The Ar plasma temperature was 
~1 keV, based on a collisional-radiative transport model. Li-like 
satellite lines were classified in Ar XVI with atomic structure 
calculations. The Kr x-ray spectrum (6—8-A region) was dominated 
by Ne-like Kr XXVII lines. New spectral transitions were classified 
in Na-like Kr XXVI and F-like Kr XXVIII. The wavelength cali- 
brations in the Kr spectrum were obtained from exploded-Al-wire 
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plasma generated in coincidence with the plasma implosion formed 
in the puff gas. 


47889 H~ and D~ production in plasmas. Bacal, M.; Hamilton, 
G.W. (Laboratoire de Physique des Milieux Ionises, Groupe de 
Recherche du Centre National de la Recherche Scientifique, Ecole 
Polytechnique, 91128 Palaiseau Cedex, France). Phys. Rev. Lett.; 42: 
No. 23, 1538-1540(4 Jun 1979). 

H™ and D~ densities are measured in low-pressure plasmas by 
photodetachment to confirm and extend previous work done with 
probes. Measurements indicate no isotope dependence, with n/sub -/ 
rising in proportion to n/sub e/* in the density range below n/sub e/ 
= 10" cm™* This functional dependence is consistent with H™ 
production by a nonlinear process such as dissociative attachment to 
excited hydrogen molecules and H™ loss by diffusion. 


47890 Probe characteristics in a synthesized magnetoplasma 
stream. Nosachev, L.V.; Skvortsov, V.V. (N. E. Zhukovskii Central 
Aerohydrodynamic Institute, Zhukovskii). Sov. Phys. - Tech. Phys. 
(Engl. Transl.); 23: No. 11, 1328-1332(Nov 1978). 
The characteristics of an electrostatic probe and an emitting 
robe are studied experimentally in a synthesized plasma stream in a 
Ongitudinal magnetic field. The field can be varied over the range 
600 Oe. The electron temperature in the stream can be measured 
with a plane probe which is 7 = pares to the magnetic field, or a 
narrow cylindrical probe. When an electrostatic probe is used to 
determine the space potential, the correct value is only given by a 
cylindrical probe which is perpendicular to the magnetic field. The 
plane probe underestimates the space potential while a cylindrical 
probe oriented along the field overestimates it. 


47891 Mass spectrometry of a gas-discharge. Aizentson, A.E. 
Sov. Phys. - Tech. Phys. (Engl. Transl.); 23: No. 11, 1335-1336(Nov 
1978). 

Corrections which must be introduced in a mass-spectrometer 
study of the plasma because of the change in the relative densities of 
the various ions that move toward the limiter are estimated. An 
estimate is given for reactions that produce molecular ions. 


47892 Active diagnostics of impurity ions in the plasma of a T-4 
tokamak. Afrosimov, V.V.; Gordeev, Y.S.; Zinov’ev, A.N.; Korot- 
kov, A.A. (A. F. Ioffe Physicotechnical Institute, USSR Academy 
of Sciences). JETP Lett. (USSR) (Engl. Transl.); 28: No. 8, 500- 
502(20 Oct 1978). 

The absolute content of carbon nuclei in a plasma was meas- 
ured, for the first time ever, by a method based on the registration of 
the radiation produced in charge exchange of impurity ions with the 
atoms of the beam injected in the plasma. It is shown that light 
impurities do not accumulate in the plasma and the effective time of 
departure of the carbon nuclei from the central region of the pinch 
(20 +- 10 msec) is estimated. 


PLASMA KINETICS - EXPERIMENTAL 
REFER ALSO TO CITATION(S) 47873 


47893 (AD-A—059018) Infrared emission and scattering from 
the dense plasma focus. Final report, 15 January 1977-14 January 
1978. Neil, G.R.; Post, R.S. (Wisconsin Univ., Madison (USA). 
Engineering Experiment Station). Jun 1978. 65p. NTIS PC A04/MF 
AOl. 


This report describes investigations of the dense plasma focus 
designed to study turbulent processes. A CO2 laser collective scat- 
tering experiment with a high sensitivity was performed to measure 
the collective fluctuation spectrum. Scattering was observed from 
small, overdense regions and was correlated with micropinches seen 
in soft X-ray photographs. Bremsstrahlung was measured near the 
electron plasma frequency to determine a possible role for beam 
plasma instabilities. Only thermal bremsstrahlung levels were detect- 
ed. 


47894 (CONF-790125—54) Materials experience with tokamak 
plasmas. Colchin, R.J. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AOI. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The primary effects of using various wall and limiter materi- 
als have been in the amount and kind of impurities they introduce 
into the plasma. The materials employed to date include gold, 
stainless steel, inconel, glass, alumina, and titanium for first walls and 
carbon, stainless steel, inconel, alumina, silicon carbide, boron car- 
bide, molybdenum, tantalum, titanium, and tungsten for limiters and 
divertors. Limiter surfaces bear the brunt of the plasma bombard- 
ment and so typically introduce impurities far out of proportion to 
their relative size. The ratio of the bombarded limiter area to that of 
the first wall is of order 1 to 10% 


47895 (CONF-790125—60) ISX-A graphite limiter experiment. 
Langley, R.A.; Colchin, R.J.; Isler, R.C.; Murakami, M.; Simpkins, 
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J.E.; Cecchi, J.L.; Corso, V.L.; Dylla, H.F.; Ellis, R.A. Jr.; Nishi, M. 
(Oak Ridge National Lab., TN (USA); Princeton Univ., NJ (USA). 
Plasma Physics Lab.). 1979. Contract W-7405-ENG-26;EY-76-C-02- 
3073. Sp. Dep. NTIS, PC A02/MF AOl. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Portions of document are illegible. 

Graphite limiters were installed and tested in the ISX-A 
tokamak as part of the ISX-A surface physics program and the 
TFTR materials research program. The puropse of the experiment 
was to compare plasma performance using graphite limiters as 
opposed to the standard ISX-A stainless steel limiters. Heaters were 
installed in the graphite limiters so that the effects of operation at 
elevated temperatures could be evaluated. 


47896 (CONF-790125—61) Time dependence of gases from 
plasma-wall interactions in ISX-A. Simpkins, J.E.; Colchin, R.J. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
5p. Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Numerous papers have been published concerning radiation 
damage and thermal properties of first walls in tokamak reactors. 
However vacuum properties are also important, particularly as re- 
_ the adsorption and release of gases during and immediately 
ollowing tokamak discharges. We have studied the time evolution 
of working and impurity gases by means of a quadrupole mass 
spectrometer attached to the ISX-A tokamak. These results were 
compared with measurements in a similar (304L stainless steel) 
laboratory vacuum system, with no tokamak discharges. Laboratory 
tests were made with a 100-msec-long He puff. The partial pressures 
of CH,, H2O, and CO all exhibited very small intermediate peaks 
followed by a second rise which began 25 to 50 msec after the 
beginning of the puff and peaked some 200 to 300 msec later. When 
Ar was substituted for the He puff the partial pressures of these 
impurities behaved in a similar manner except that the magnitude of 
the increase was less. The pressure rise of the impurity gases follow- 
ing the H2 puffs varied, depending on the vacuum system configura- 
tion, differences in wall preparation of the tokamak and the absence 
of a plasma in the laboratory systems. 


47897 (INIS-mf—4682) Measurement of the spectrum of toka- 
mak electron cyclotron emission on a submillisecond time scale. Bart- 
lett, D.V.; Robinson, L.C.; Costley, A.E. (Sydney Univ. (Australia). 
School of Physics). Feb 1978. 12p. Dep. NTIS (US Sales Only), PC 
A02/MF AOl1. 

An experiment is described in which the spectrum of electron 
cyclotron emission from a tokamak plasma is measured in a time 
interval of about 0.5 ms using a plasma-scanned Michelson interfero- 
meter. Results obtained from data taken during the tokamak current 
plateau, when the emission is known to remain relatively constant, 
are compared with those obtained using a slower (about 10 ms) 
mechanically scanned interferometer. Good agreement is found. The 
first measurements of the emission spectrum during the current rise 
are presented. 


47898 (PPPL—1557) Methods for reconstructing spatial distri- 
butions of radiation from plasmas. Schivell, J. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Jun 1979. Contract EY-76-C-02- 3073. 
25p. Dep. NTIS, PC A02/MF AOl. 

Methods are discussed for reconstructing spatial distributions 
from two types of projection - in a direction tangential to a torus and 
in a cross-sectional plane. For a tangential projection the reconstruc- 
tion is unambiguous. For cross-sectional projections one usually does 
not have enough information for an unambiguous reconstruction, 
unless strong simplifying assumptions are made. A method is given 
for fitting a spatial distribution to such projections. Tests of both 
methods are discussed. The fitting method for cross-sectional projec- 
tions is compared with a Fourier-series method. 


47899 (PPPL—1563) Titanium density measurements in the 
PDX Tokamak using TiXVII forbidden line. Suckewer, S.; Hinnov, 
E.; Bol, K. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Jul 
1979. Contract EY-76-C-02-3073. 13p. Dep. NTIS, PC A02/MF 
AOl. 


A spectrum line observed at 3834.4 +- 0.2 A and identified as 
a 2s?2p? *P2 —> *P, magnetic dipole transition in the TiXVII ground 
configuration, was used for titanium density measurements in the 
Poloidal Divertor Experiment (PDX). 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 47965 


47900 (CONF-790125—57) Range calculations using multigroup 
transport methods. Hoffman, T.J.; Robinson, M.T.; Dodds, H.L. Jr. 
(Oak Ridge National Lab., TN (USA); Union Carbide Corp., Oak 
Ridge, TN (USA). Nuclear Div.; Tennessee Univ., Knoxville 
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(USA). 1979. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/ 
AOl. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

Several aspects of radiation damage effects in fusion reactor 
neutron and ion irradiation environments are amenable to treatment 
by transport theory methods. In this paper, multigroup transport 
techniques are developed for the calculation of particle range distri- 
butions. These techniques are illustrated by analysis of Au-196 atoms 
recoiling from (n,2n) reactions with gold. The results of these 
calculations agree very well with range calculations performed with 
the atomistic code MARLOWE. Although some detail of the atom- 
istic model is lost in the multigroup transport calculations, the 
improved computational speed should prove useful in the solution of 
fusion material design problems. 


47901 (CONF-790469—3) Simple annulus power balance in 
EBT-I. Borowski, S.K.; Uckan, N.A.; Jaeger, E.F.; Kammash, T. 
(Oak Ridge National Lab., TN (USA); Michigan Univ., Ann Arbor 
(USA). Dept. of Nuclear Engineering). 1979. Contract W-7405- 
ENG-26. 16p. Dep. NTIS, PC A02/MF AO1. 

From 1979 Sherwood meeting; Mt Pocono, PA, USA (18 
Apr 1979). 

A power balance for the electron rings which includes drag 
cooling in addition to the radiation (synchrotron and bremsstrah- 
lung) and annulus electron—electron scattering losses, indicates that 
drag dominates the annulus energy balance in EBT-I. Drag cooling 
of the relativistic annulus electrons on the toroidal core plasma 
appears to provide a reasonable explanation for the decrease in the 
annulus electron temperature in going from ELMO to EBT-I. Theo- 
retical estimates of the microwave power required to sustain the 
annulus are found to be within a factor of 2 of the experimentally 
determined value. Scaling projections are shown for EBT-S and 
parametric study results for ELMO, EBT-I, and EBT-S are present- 
ed for various microwave power levels. The Maxwellian distribution 
function is assumed in these calculations. 


47902 (CONF-790469—4) Crescent shape orbit diffusion in 
EBT. Theory section memo no. 79. Tsang, K.T.; Callen, J.D.; He- 
drick, C.L.; Hirshman, S.P.; Spong, D.A. (Oak Ridge National Lab., 
™ (USA)). 27 Apr 1979. Contract W-7405-ENG-26. 13p. Dep. 
NTIS, PC A02/MF AO1. 

From 1979 Sherwood meeting; Mt Pocono, PA, USA (18 
Apr 1979). 

This memo contains the poster session presented at the 1979 
Sherwood Meeting, Mt. Pocono, Pa, April 18—20, 1979. 


47903 (CONF-790469—5) Theoretical studies for the Elmo 
Bumpy Torus (EBT) device. Spong, D.A. (Oak Ridge National Lab., 
TN (USA)). 1979. Contract W-7405-ENG-26. 33p. Dep. NTIS, PC 
A03/MF AOl1. 

From 1979 Sherwood meeting; Mt Pocono, PA, USA (18 
Apr 1979). 

The following viewgraphs were presented at a talk and poster 
session given on EBT theory at the 1979 Sherwood Meeting on the 
Theoretical Aspects of Controlled Thermonuclear Research. The 
talk was primarily directed towards transport work; however, slides 
summarizing other areas are included. Some of these may be useful 
to those giving tutorial talks on EBT and may be obtained either 
from the FED reports office or from the author. 


47904 (CONF-7709167—) Proceedings of the finite beta theory 
workshop. Coppi, B.; Sadowski, W. (eds.). (Department of Energy, 
Washington, DC (USA). Office of Fusion Energy). Sep 1977. 193p. 
Dep. NTIS, PC A09/MF AO1. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 

This report contains twenty-one papers dealing with the 
theoretical apsects of high beta, magnetically confined plasmas. 
Individual abstracts were prepared for each paper. 


47905 (CONF-7709167—, pp 7-11) Tokamak equilibria with 8 

close to 1, Van der Laan, P.C.T.; Mann, L.W. (Los Alamos Scientif- 

ic Lab., NM). Sep 1977. 

ik From Finite beta theory workshop; Verenna, Italy (Sep 
). 


Equilibrium calculations were done for a High-Beta Tokamak 
experment that has been under consideration at Los Alamos. The 
geometry studied was that of a torus with a major radius of 30 cm 
and a racetrack-shaped minor cross section of height 48 cm and 
width 24 cm. A metal shell around the discharge vessel keeps the 
magnetic surfaces closed and inside the vessel so that force-free 
currents can flow along the field lines. Results showing equilibria at 
very high beta have been obtained with a computer program. It 
appears that the beta limit for equilibrium has disappeared and that 
the force-free currents and the elongation of the minor cross section 
allow equilibria with beta close to | at a small shift of the magnetic 
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axis. There is a strong relation between these pinch-like equilibria 
and the Flux Conserving Tokamak. 12 references, 3 figures. 


47906 (CONF-7709167—, pp 1 13-16) Fundamental timescales for 
flux conserving tokamak hea‘ and certain FCT-equilibrium 
properties. Sigmar, D.J. (Oak Ridge National Lab., TN). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


The accessibility of high beta, flux conserving equilibria via 
auxiliary heating is studied. The decay of the safety factor profile 
due to parallel resistivity is obtained and the virial theorem is 
extended to non-circular cross section flux conserving tokamaks. 
Elongated plasmas with poloidal betas exceeding unity appear possi- 
ble. Calculations done for ISX-B indicate it may be flux conserving 
during neutral beam injection. 5 references. 


47907 (CONF-7709167—, pp 115-131) Semi-empirical formulas 
for anomalous electron conductivity in tokamaks. Guest, 
G.E.; Miller, R.L.; Pfeifer, W.W.; Waltz, R. 4 (General Atomic Co., 
San Diego, CA). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


For a certain class of anomalous electron thermal conductiv- 
ity models, chi/sub e/ = f(B,R,a, Z/sub eff/) I(r) T/sub e//sup p/ 
(r)/[n/sub e/(r)r?], an approximate form of the steady-state electron 
heat balance equation is solved to give formulas for T/sub e/(r), j(r), 
the one-turn voltage U, and the electron energy confinement time in 
turns of the scalar parameter p and the unknown function f. Experi- 
mental tokamak data are then used to deduce an appropriate value 
for p and a power-law form for f. The resulting formula for chi/sub 
e/ provides a good fit to a large body of data from many joule- 
heated tokamaks. 13 references, 8 figures. 


47908 (CONF-7709167—, pp 133-141) Energy confinement of 
high-density tokamaks. Schuller, Ec. (FOM-Instituut voor Plasma- 
fysica, Rijnhuizen, Jutphaas, Netherlands); Schram, D.C. Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


It is proven that neoclassical ion heat conduction is the major 
energy loss mechanism in the center of an ohmically heated high- 
density tokamak discharge (n > 3 107m~%). This fixes the mutual 
dependence of plasma quantities on axis and leads to scaling laws for 
the poloidal beta and energy confinement time given the empirical 
fact that the pressure profile and the current density profiles are 
Gaussians. 8 references, 5 figures. 


47909 (CONF-7709167—, pp 143-151) Marginal stability trans- 
port. Manheimer, W.; Antonsen, T.; Winsor, N. (Naval Research 
Lab., Washington, DC). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


A method is presented for calculating energy transport in 
tokamaks plasmas which is based on the assumption that the plasma 
is normally only marginally stable to various modes of oscillation. 
Calculations using this model yield several predictions about toka- 
mak operation which are not obtainable from classical or neoclassi- 
cal transport models. Marginal stability transport theory predicts 
that the energy confinement time should be proportional to density 
as observed in Alcator and Ormak. It also predicts that the half- 
width of the electron temperature-profile should depend only on the 
value of the safety factor outside the plasma, as observed in TFR. 14 
references, 4 figures. 


47910 (CONF-7709167—, pp 153-163) Classical diffusion: 
theory and simulation codes. Grad, H.; Hu, P.N. (New York Univ., 
NY). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


The nonstandard mathematical and numerical problems 
which arise in classical diffusion theory upon reinsertion of the time 
derivative of the magnetic field (curl E not equal to 0) are discussed. 
The extension of classical diffusion theory to curl E not equal to 0 
requires solution of a global boundary value problem before the 
surface averaged flux can be obtained. It also introduces coupling 
between plamsa diffusion and magnetic flux diffusion (the shin 
effect). The most effective method for treating Grad—Hogan classi- 
cal diffusion was to introduce independent and dependent variables 
so as to eliminate the convection velocity (it can be computed 
afterwards). This procedure reduced the nonstandard, two dimen- 
sional problem to one with computation time only slightly more than 
for a one-dimensional diffusion problem. 23 references, 1 figure. 
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47911 (CONF-7709167—, pp 167-171) Synchrotron radiation 

from high temperature plasmas. de Barbieri, 

Nucleaires, Grenoble, France). Sep 1977. 
From Finite beta theory workshop; Verenna, Italy (Sep 


O. (Centre d'Etudes 


1977). 


The old problem of synchrotron radiation emitted by high 
——- thermal equilibrium plasmas has been reexamined with 
the help of a new high-precision numerical code. It is shown that the 
classical results of Trubnikov, Drummond and Rosenbluth give 
losses which are lower than those that are found now. An explana- 
tion of this result is given, together with a simple formula for the 
total power emitted. This formula is obtained by interpolation of the 
code results. 8 references. 


47912 (LA—7835-M) TRIDENT-CTR user's manual, Seed, T.J. 
(Los Alamos Scientific Lab., NM (USA)). May 1979. Contract W- 
7405-ENG-36. 113p. Dep. NTIS, PC A06/MF AO1. 

TRIDENT-CTR is a two-dimensional, x-y and r-z geometry, 
multigroup, neutral particle transport code, developed for toroidal 
calculations. The use of triangular finite elements gives it the geo- 
metric flexibility to cope with the nonorthogonal shapes of many 
toroidal desi a This manual is intended to be a guide for the users 
of TRIDENT-CTR in making up the input required by the code, 
and not a description of the code theory and architecture. 


47913 (LBL—8748) Annihilation model of the Tormac sheath. 
Hammer, J.H. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Feb 1979. Contract W-7405-ENG-48. 147p. Dep. NTIS, 
PC A07/MF AOl1. 

Thesis. 

A one-dimensional, steady state fluid model is developed to 
describe the boundary layer between plasma and magnetic field that 
occurs in the Tormac sheath. Similar systems which may be treata- 
ble by the same model are tokamaks with divertors and reversed 
field mirrors. The model includes transport across the magnetic field 
as well as mirror losses along the field, the latter being represented as 
annihilation terms in the one-dimensional equations. The model 
equations are derived from the two-dimensional, time dependent 
hierarchy of equations generated by taking velocity moments of the 
kinetic equation including collisions. 


47914 (N—78-32871) Kinetic effects on the convective plasma 
diffusion and the heat transport. Naitou, H.; Kamimura, T.; Dawson, 
J.M. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Jun 1978. 36p. 
NTIS PC A03/MF AO1. 

Cross field heat and particle transport due to the thermally 
excited convective cell mode is investigated both by theoretical 
work and by particle simulations. A parameter range exists where 
the heat diffusion coefficient is considerably less than the particle 
diffusion coefficient. This comes from the fact that high energy 
mayo in a velocity distribution diffuse much more slowly than the 
iow energy particles, because the fluctuating electric fields are 
averaged out over their finite Larmor radii. A velocity dependent 
diffusion coefficient is obtained by a simple theory, together with an 
estimate of the heat diffusion coefficient. Good agreement with the 
simulation results is obtained. The magnetic field scaling of heat 
diffusion/particle diffusion coefficients is also discussed. The results 
imply that ions in a thermonuclear reactor should be less affected by 
turbulence than are electrons, as appears to be the case. 


47915 (UCRL—81832) Two-dimensional magnetohydrodynamic 
calculations for a 5 MJ plasma focus. Maxon, S. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 4 May 1979. Con- 
tract W-7405-ENG-48. 24p. (CONF-781247—5). Dep. NTIS, PC 
A02/MF AOl1. 

From 2. international conference on energy storage, compres- 
sion and switching; Venice, Italy (5 Dec 1978). 

The performance of a 5 MJ plasma focus is calculated using 
our two-dimensional magnetohydrodynamic (2-D MHD) code. Two 
configurations are discussed, a solid and a hollow anode. In the case 
of the hollow anode, we find an instability in the current sheath 
which has the characteristics of the short wave length sausage 
instability. As the current sheath reaches the axis, the numerical 
solution is seen to break down. Just before this time, plasma param- 
eters take on the characteristic values rho/rhoo = 143, kT/sup i/ = 
7.4 keV, B/sub 0/ = 4.7 MG, and V/sub z/ = 60 cm/ys for a zone 
with r = 0.2 mm. When the numerical solution breaks down, the 
code shows a splitti ng of the current sheath (from the axis to the 
anode) and the loss of a large amount of magnetic energy. Current- 
= stagnation is observed in the hollow anode configuration, 

so. 


47916 (UCRL—82481) Stochastic motion of particles in mirror 
machines. Cohen, R.H. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Jun 1979. Contract W-7405- ENG-48. 12p. 
Dep. NTIS, PC A02/MF AO1. 

Several applications of stochasticity theory to particle motion 
in quiescent mirror machines are discussed. We briefly review the 
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problem of magnetic moment jumps in a conventional mirror ma- 
chine, and = out the role of stochasticity in extending the mirror 
loss cone. consider magnetic moment jumps in a flat-bottomed 
magnetic well, such as the solenoid of a tandem mirror machine, and 
find that, for suitable choices of field parameters, the magnetic 
moment change per bounce passes through zero at certain values of 
energy or pitch angle. This system can be modelled by a simple, 
asymmetric, two-step map; numerical and analytic studies of the map 
indicate that phase space can contain stochastic layers, separated by 
nonstochastic layers that serve as barriers for diffusion. We study the 
motion of guiding centers in a nonaxisymmetric tandem mirror 
solenoid and show that ions in the Lawrence Livermore Laboratory 
Tandem Mirror Experiment (TMX) might be stochastic. 


47917 Propagation of a wide ion beam into a magnetic barrier. 
Peter, W.; Ron, A.; Rostoker, N. (Physics Department, University of 
California, Irvine, California 92717). Phys. Fluids; 22: No. 8, 1471- 
1477(Aug 1979). 

A fully relativistic and self-consistent Vlasov equilibrium 
model is presented and solved for the general problem of the motion 
of a neutralized ion beam in a transverse magnetic field. The radius 
of the beam is taken to be much larger than any characteristic length 
of the system so that the model is, in effect, one-dimensional. The 
beam has density no and velocity vo and enters a vacuous region with 
an externally applied transverse magnetic field Bo. It is found that 
the distance that the ions penetrate into the barrier is determined 
primarily by the longitudinal electric field produced by the elec- 
trons, so that their penetration _ length is much less than the ion 
gyroradius. In the case v%o/c*very-much-less-thanm/M-B?o/ 
1677noMc? the model equations can be solved analytically. In this 
case the injected plasma is quasi-neutral and the ions closely follow 
the electrons. The penetration length of the plasma is then the 
geometric mean of the electron and ion gyroradii due to the magnet- 
ic field B/sub c/= (B*o+ 167noMvo")/sup 1/2/. A discussion of the 
numerical results is included. 


47918 Realistic Vlasov slab equilibria with magnetic shear. 
Mynick, H.E.; Sharp, W.M.; Kaufman, A.N. (Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). 
Phys. Fluids; 22: No. 8, 1478-1484(Aug 1979) 

A method is described for generating exact Vlasov slab 
equilibria to model high-beta plasmas with strong magnetic shear. 
Physically reasonable distribution functions that account for such 
effects as end losses and density gradients are constructed from 
constants of the motion and used to calculate the self-consistent 


electrostatic and magnetic fields. As an Ppa cater numerically 


calculated equilibria modeling a tormac sheath are presented. 


47919 Effect of scrape-off on tokamak radial transport. El-Nadi, 
A. (Electrical Engineering Department, Cairo University, Giza, 
Egypt). Phys. Fluids; 22: No. 8, 1571-1574(Aug 1979). 

A general procedure is presented to evaluate the tokamak 
particle and energy losses in the presence of a poloidal divertor or a 
toroidal limiter, assuming cold collisional electrons and hot collision- 
less ions in the scrape-off layer. The case of the limiter is treated in 
detail and approximate expressions for the losses, to be incorporated 
in the tokamak transport equations, are obtained. The importance of 
the barely trapped particles in determining the radial profiles is 
emphasized. 


47920 Analysis of the time integration in plasma simulation. 
Bruce Langdon, A. (Lawrence Livermore Laboratory, University of 
California, Livermore, California 94550). J. Comput. Phys.; 30: No. 2, 
202-221(Feb 1979). 

This paper treats the collective behavior of hot plasma as 
modified by the numerical time integration methods used to integrate 
the particle equations of motion in computer simulation of plasmas. 
No approximation, other than ignoring roundoff errors, is made in 
analyzing the finite-difference algorithms. Our results reduce simply 
and exactly to the corresponding results of plasma theory in the limit 
At—0. The possibility of nonphysical instability is considered. The 
results of this and of previous papers are combined to describe both 
the spatial and ee difference algorithms. The theory is gener- 
alized to a class of integration schemes, some algorithms are ana- 
lyzed, and a new example is synthesized. The difficulty of develop- 
ing algorithms stable at very large time steps is examined. The 
present analysis may be combined with an earlier rigorous analysis of 
the spatial grid used for field equations, to develop a kinetic theory 
of simulation plasmas paralleling that for real plasmas. This theory 
may be of use in the design and interpretation of computer simula- 
tion experiments. 


47921 Radial transport in the ELMO Bumpy Torus in collisional 
regimes, Jaeger, E.F.; Hedrick, C.L. Jr. (Oak Ridge National Lab., 
TN (USA)). Nucl. Fusion; 19: No. 4, 443-453(1979). 

Neutral and charged-particle densities and temperatures are 
calculated as functions of radius for the toroidal plasma in the 
ELMO Bumpy Torus (EBT). Energy-dependent ionization and 
charge exchange rates, ambipolar diffusion, and self-consistent radial 
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electric field profiles are included. Variations in the magnetic field 
due to finite toroidal plasma pressure and transport due to drift 
waves and magnetic field errors are neglected. When the large 
electric field limit of the neoclassical transport coefficients is used, 
results are limited to relatively cool electrons (kTsub(e) approxi- 
mately 100-200eV) and collisional scaling for radially inward point- 
ing electric fields. 


PLASMA PRODUCTION 


47922 Moving plasma in an electric shock tube with pulsed gas 
injection. Chutov, Y.I.; Zhovtyanskii, V.A.; Podol’skii, V.N. (T. G. 
Shevchenko Kiev State University). Sov. Phys. - Tech. Phys. (Engl. 
Transl.); 23: No. 11, 1314-13170Nov 1978). 

The nature of the pulsed plasma produced in a small-diameter 
electric-shock tube is studied experimentally. The tubes are filled 
with argon or an argon—nitrogen mixture at 1 torr. An electrody- 
namic valve is used for pulsed injection of another gas so that a 
slowly moving interface arises between the main gas and this auxil- 
iary gas. This moving interface is used to produce various operating 
conditions in the tube. Selected regions of the tube can be filled in 
different ways (for example, the expansion and discharge regions). A 
pulsed monopole mass spectrometer shows that moving fronts corre- 
sponding to the various ions form in the tube in addition to the 
luminous front. The propagation and intensity of these fronts are 
studied. The results suggest that ionizing blast waves are generated; 
behind these waves there is observed a pulsed flow of a shock- 
produced plasma without any impurity due to the gas discharge. 


PLASMA INSTABILITIES 


47923 (CONF-7709167—, pp 17-27) Stable High-f equilibria for 
cylindrical symmetry. Edenstrasser, J.W. (Univ. of Innsbruck, Aus- 
tria). Sep 1977 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


A certain class of MHD equilibria (the current density profile 
being the result of a variational principle) is investigated. The 
corresponding Grad-Shafranov equilibrium equation is solved for 
the straight circular cylinder in the plasma-on-the-wall case. The 
solution is appropriate for the description of tokamaks as well as 
high-8 pinches. The maximum achievable stable B-values are limited 
to 50% and proportional to the —-. of the longitudinal 
current density at the plasma surface. These large 8 values can only 
be achieved in the case of diamagnetic confinement systems and 
high-8 pinches. The highest stable B-values for the conventional 
paramagnetic tokamaks are found to be less than 1%. A remarkable 
agreement with the experimental data is found for the reversing of 
the Reversed Field pinches. 6 references, 2 figures. 


47924 (CONF-7709167—, pp 31-42) Maximum thermal energy 
density in magnetically confined plasmas. Coppi, B. (INESCO, Inc., 
Arlington, VA). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


The consequences of the limiting value of 8 that follows from 
analyzing the onset of high temperature ballooning modes is exam- 
ined in high temperature regimes where the ideal MHD approxima- 
tion is not strictly valid and for finite-8 configurations exhibiting the 
main features of those that are obtained by magnetic flux conserva- 
tion. These modes are localized over periodically space intervals of a 
given magnetic field line and are driven by the combined effects of 
finite plasma pressure and the locally unfavorable magnetic curva- 
ture. The effects of finite 8, insofar as they shorten the effective 
connection length, steepen the pressure gradient, and influence the 
magnetic well dug by the plasma, are studied using a model disper- 
sion relation. 14 references. 


47925 (CONF-7709167—, pp 43-48) PEST code and high-8 plas- 
mas, Chance, M.S. (Princeton Univ., NJ). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


The PEST (Princeton Equilibrium and Stability) code is used 
to study various aspects of ballooning instabilities. Pure ballooning 
modes are isolated numerically by choosing equilibria that satisfy the 
Mercier criterion over most of the plasma region and placing a 
conducting wall on the plasma. The scaling of the critical plasma 
beta linearly with the inverse aspect ratio has been confirmed. 6 
references, 4 figures. 


47926 (CONF-7709167—, pp 55-65) Ballooning modes in axi- 
symmetric toroidal plasmas, Glasser, A.H. (Princeton Univ., NJ). Sep 
1977. 


From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 
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A system of three partial differential equations which govern 
resistive ballooning modes with large toroidal mode numbers is 
derived. The relationship of these equations to those pans low 
mode number interchange and taring modes and ideal (nonresistive) 
ballooning modes is discussed. The ideal MHD energy leads to an 
interpretation of the forces involved in deriving these modes in the 
limit of vanishing resistivity. A numerical technique for solving these 
equations in systems with shear is shown to give stability predictions 
in good agreement with some PEST code results. 7 references, 5 
figures, 1 table. 


47927 (CONF-7709167—, pp 67-73) Electromagnetic drift bal- 
looning modes. Strauss, H.R. (Univ. of Texas, Austin). Sep 1977. 
om From Finite beta theory workshop; Verenna, Italy (Sep 
1 ; 


Ballooning modes in tokamaks appear as both drift waves and 
MHD instabilities. Using fluid equations, the coupling between these 
t.vo kinds of modes is studied. An important result is that finite 
Larmor radius stabilization of the MHD modes does not seem to 
occur. Resistive ballooning modes are also considered in relation to 
numerical computations. The stabilizing effect of shear is shown for 
the MHD modes. A large aspect ratio, high beta tokamak ordering is 
} to obtain a reduced set of fluid equations. 3 references, 3 
igures. 


47928 (CONF-7709167—, pp 75-92) Stabilization of high-beta 
toroidal plasmas by force-free currents. D'Ippolito, D.A. (FOM- 
Instituut voor Plasmafysica, Rijnhuizen, — Netherlands); 
Freidberg, J.P.; Goedbloed, J.P.; Rem, J. Sep 1977. 

$ From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


The favorable effect of force-free currents on the equilibrium 
and the stability of a toroidal plasma has been proven experimentally 
and theoretically. They give use to a decrease in the toroidal shift 
and allow a higher beta before gross MHD instabilities destroy the 
plasma. A model that describes the characteristic features of a screw 
pinch plasma, which is in many ee similar to that of a tokamak, 
is the surface current model in the high-beta ordering approximation. 
This model is used to determine the influence of force-free currents 
and the shape of the plasma cross-section on the stability of the 


ay = and the maximum beta at which stability is possible. Results 
or circular, elliptical, D-shape, and racetrack plasmas are discussed 
me compared with experimental SPICA results. 4 references, 15 
igures. 


47929 (CONF-7709167—, pp 93-100) Kinetic theory of balloon- 
ing instabilities. Lee, Y.C.; VanDam, J.W. (Univ. of California, Los 
Angeles). Sep 1977. 

jens From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


A kinetic formulation of electrostatic and electromagnetic 
ballooning instabilities in a weakly collisional plasma in a sheared 
magnetic field is developed for an arbitrary axisymmetric geometry 
using a Dougherty-type collision operator. A special representation 
for the distribution function and potentials, in which features both 
periodicity and long parallel wavelength, is derived and used to 
study the angular and radial normal-mode structure of ballooning 
modes. 14 references. 


47930 (CONF-7709167—, pp 103-111) Unified approach to bal- 
looning and trapped electron modes in tokamaks. Liewer, P.C.; Liu, 
C.S. (Univ. of Maryland, College Park). Sep 1977. 

197) From Finite beta theory workshop; Verenna, Italy (Sep 


A unified dispersion relation for the curvature drift driven 
MHD ballooning instabilities and the trapped electron drift instabil- 
ities is derived from the drift kinetic equation in toroidal geometry. 
The two branches of the dispersion relation, the shear Alfven 
(MHD) and the electron drift (trapped electrons), are coupled by 
curvature drifts as well as by finite ion gyroradius effects. Kinetic 
effects on the MHD ballooning modes, such as finite gyroradius 
corrections and trapped electron corrections, are found to weakly 
affect the growth rate and the critical beta for onset of instability, 
but greatly modify the frequency and radial localization properties. 
Curvature drift effects on the trapped electron instability are found 
to be weakly destabilizing. 9 references, 1 figure. 


47931 (IPP—6/174) Nonlinear quenching of diamagnetic and 
gyroviscous effects in tearing modes. Biskamp, D. (Max-Planck-Insti- 
tut fuer Plasmaphysik, Garching (Germany, F.R.)). Jul 1978. 22p. 
Dep. NTIS (US Sales Only), PC A03/MF AOI. 

The nonlinear behavior of the drift-tearing instability is inves- 
tigated within the two fluid theory. It is shown analytically and 
verified in numerical computations that the diamagnetic effects and 
ion gyroviscosity which determine the frequency of the linear mode 


ERA VOL. 4, NO. 18 


are quenched at magnetic island size of the order of the resitive layer 
width, For finite island width, growth and saturation of the mode 
depend only on resistivity and current profile, while its frequency is 
determined by the rotation of the plasma. 


47932 (LA-UR—79-1687) Two-stream instability for a scattered 
beam propagating in a collisional plasma. Newberger, B.S.; Thode, 
L.E. (Los Alamos Scientific Lab., NM (USA)). 1979. Contract W- 
7405-ENG-36. 9p. (CONF-790723—2). Dep. NTIS, PC A02/MF 
AOl. 

From 3. international topical conference on high power elec- 
tron and ion beam research and technology; Novosibirsk, USSR (3 
Jul 1979). 

Significant progress was made in the understanding of the 
collisional stabilization of the high-frequency two-stream instability 
in a relativistic electron beam through a rigorous Vlasov treatment. 
Substantially different scaling with parameters are obtained in com- 
ep with previous, essentially phenomenological, models and we 

ave gained insight into the mechanism of the stabilization process. 
Further investigation of the 2-D case remains to be done. The issue 
of stabilization of the two-stream instability in finite geometry is as 
yet unexplored as is that of nonlinear saturation, by trapping, of the 
instability in the presence of momentum spread on the beam and 
collisions on the plasma electrons. These are important in the appli- 
cation of relativistic electron beams to the heating of dense plasmas 
and possibly in the interpretation of neutral gas propagation experi- 
ments. Extension of our research into these areas will necessarily 
rely on the investigations outlined above. 


47933 (N—78-32872) Electrostatic low-frequency instability of 
cylindrical tokamak. Inoue, S.; Itoh, K.; Yoshikawa, S. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics). Jun 1978. 42p. NTIS PC 
A03/MF AOl. 

A comprehensive theory is presented for the electrostatic low 
frequency instabilities of a collisionless plasma in a cylindrical Toka- 
mak. The plasma carries a longitudinal current which produces the 

loidal magnetic field and the magnetic shear. The effects of 
inhomogeneities (density, electron and ion temperature gradients), 
plasma current, radial electric field and the magnetic shear were 
examined. The instabilities are found to be excited owing to the 
plasma current, ion temperature gradient and radial electric field, 
though the magnetic shear has a prominent stabilization power. The 
off resonant instability in the absence of the magnetic shear is also 
discussed. 


47934 (PPPL—1553) Successor oscillations of internal disruptive 
instabilities in the PLT tokamak. Sauthoff, N.R.; von Goeler, S.; 
Eames, D.R.; Stodiek, W. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Jun 1979. Contract EY-76-C-02-3073. 20p. Dep. 
NTIS, PC A02/MF AOl. 

The experimentally observed persistence of the m = 1 mode 
following an internal disruption is described. The hot central region 
appears to spiral outward, being pared by interception with the 
radius of q = 1 (as deduced from the radial extend of the m = 1 
mode). The outward motion of the axis can be arrested and the 
surviving helical filament can subsequently spiral inward, rather than 
being annihilated as expected from nonlinear resistive internal kink 
mode simulations. 


47935 (SAI—023-79-766-LJ) Axis encircling ion gyro-radius. 
Catto, P.J.; Aamodt, R.E.; Rosenbluth, M.N.; Byers, J.A.; Pearlstein, 
L.D. (Science Applications, Inc., Boulder, CO (USA). Lab. for 
Applied Plasma Studies; California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Jun 1979. Contract EY-76-C-03-1018. 28p. 
(LAPS—18B). Dep. NTIS, PC A03/MF AO1. 

An idealized plasma model in which all the ion guiding 
centers lie along the magnetic axis of a cylindrically symmetric 
plasma is investigated. The radial eigenvalue equation is derived and 
solved for this strongly unstable limit. Many of the physical features 
predicted by simple analytic limits of the WKB phase integral 
condition are verified by a comparison with the results of a particle 
simulation. 


47936 Electrostatic temperature gradient drift instabilities. Gary, 
S.P.; Sanderson, J.J. (Los Alamos Scientific Laboratory, University 
of California, Los Alamos, New Mexico 87545). Phys. Fluids; 22: No. 
8, 1500-1509(Aug 1979). 

The linear Vlasov dispersion relation for electrostatic instabil- 
ities driven by a cross-field current due to density and temperature 
gradients in a unidirectional magnetic field is examined in the local 
approximation. Both electrons and ions are taken as magnetized, and 
propagation is in the plane defined by the drift velocities and the 
magnetic field. The effects of temperature gradients on three differ- 
ent instabilities are studied and compared. Electron (ion) tempera- 
ture gradients parallel (antiparallel) to the density gradient enhance 
the maximum growth rate of the universal drift instability; but, an 
antiparallel delT for either species is necessary to enhance the 
growth of the lower hybrid drift or to lower the threshold of the ion 
cyclotron ion drift instability. Oblique propagation of the ion cyclo- 
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tron ion drift instability corresponds to lower thresholds than at 
perpendicular propagation. 


47937 High-frequency convective loss-cone instability in short 
mirror machines. Gerver, M.J. (Laboratory of Plasma Studies, Cor- 
nell University, Ithaca, New York 14853). Phys. Fluids; 22: No. 8, 
1510-1516(Aug 1979) 

The high-frequency convective loss-cone mode is found to be 
absolutely unstable, due to (exponentially small) reflection of waves 
at the mirror throats; the critical length for stability is only a few ion 
Larmor radii. For B> >m/sub e//m/sub i/, the following methods 
are shown not to substantially increase the critical length: (1) gradual 
tapering of the mirror throats (to reduce reflection); (2) partial filling 
of the loss cone with small amounts of warm plasma; (3) considering 
only low k/sub perpendicular/ modes (since high k/sub perpendicu- 
lar/ modes may saturate at a low level). This result places serious 
limitations on the design of mirror fusion reactors. 


47938 Stability of tokamaks with elongated cross section. An, 
C.H.; Bateman, G. (The University of Tennessee, Knoxville, Tennes- 
see 37916). Phys. Fluids; 22: No. 8, 1517-1526(Aug 1979). 

Fixed boundary n=1 magnetohydrodynamic instabilities are 
studied computationally as a function of diamagnetism (8/sub p/) 
and current profile in elongated toroidal equilibria (1<b/a< or =4). 
It is found that even slightly diamagnetic plasmas with a broad 
current profile and a highly elongated cross section are subject to a 
ballooning instability for q values well above unity at the magnetic 
axis. A peaked current profile in a mildly diamagnetic plasma 
decreases the elongation of the inner flux surfaces and reduces the 
marginal q value by suppressing ballooning modes. The maximum 
stable volume-averaged beta is achieved with a broad current profile 
and either a paramagnetic plasma (8/sub p/<1) with a highly 
elongated cross section (b/a>2) or a diamagnetic plasma (8/sub p/ 
> 1) with only a mildly elongated cross section (b/a< 2). 


47939 Automated calculation of parametric instabilities in fluid 
plasmas. Rosen, B.; Tesser, H. (Department of Physics and Engineer- 
ing st Stevens Institute of Technology, Hoboken, New 
Jersey). J. Comput. Phys.; 30: No. 2, 238-249(Feb 1979). 

A ‘scheme for the automatic calculation of rates for paramet- 
ric instabilities has been devised and has been implemented using the 
MACSYMA system. A survey of decay rates for modes propagating 
in warm fluid magnetoplasmas has begun. In this paper we discuss 
the method and some techniques for its implementation. The math- 
ematical formalism used for the calculations permits a uniform 
treatment of these instabilities and it relies heavily on the structure of 
the linear modes that are coupled by the pump fields. Most of the 
information on these modes is generated automatically. The algo- 
rithms developed for determination of the linear modes are potential- 
ly useful for other calculations in plasma physics. An essential 
feature of the method is the automatic retention of only leading 
terms in expressions. In this regard the calculation by machine is 
done in humanlike fashion. 


47940 MHD stability of Spheromak. Rosenbluth, M.N. (Institute 
for Advanced Study, Princeton, NJ (USA)); Bussac, M.N. (Ecole 
Polytechnique, 91 - Palaiseau (France)). Nucl. Fusion; 19: No. 4, 489- 
498(1979). 

The ‘Spheromak’, an optimal force-free spherical plasma con- 
figuration, is analysed for its MHD stability properties. It is shown 
that flattened ellipse (oblimak) with j vector=kB vector (k inde- 
pendent of r vector) should be stable against all magnetically driven 
MHD and resistive tearing modes if surrounded by a conducting 
wall at about rsub(w)/ro=1.15. B’s of at least 2% can be stably 
confined, equivalent to 20% in tokamaks. 


PLASMA WAVE PHENOMENA 


47941 (AD-A—058931) Interaction of a low density runaway 
beam with cavity modes. Technical report. Morales, G.J. (California 
Univ., Los Angeles (USA). Plasma Physics Group). Jun 1978. Con- 
tract N00014-75-C-0476. 65p. NTIS PC A04/MF AO1. 

An idealized problem is investigated which illustrates the role 
of wave-particle interactions in the evolution of runaway beams. The 
model considers the interaction between a weak cold beam, driven 
by an external static electric field E, and waves quantized by the 
geometry. The waves may correspond to Gould-Trivelpiece modes 
fixed by the length of the experimental device, or to the finite 
Fourier modes encountered in computer simulations. The physics 
consists of the sweeping of the accelerated beam through the reso- 
nance provided by each cavity mode. This process is formulated in 
analogy with the O'Neil, Winfrey, Malmberg (OWM) problem but 
using a spatially averaged description based on the exact energy and 
momentum conservation laws with the dynamics simplified through 
a WKB representation of the dispersion relation. This model shows 
that the beam can be clamped in velocity with the momentum push 
being transferred to the waves. The model has been extended to the 
relativistic and multi-mode cases. 
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47942 (FUPH-R—146) Numerical calculations of magnetoacous- 
tic oscillations in toroidal plasmas. McCarthy, A.L. (Flinders Univ. 
of South Australia, Bedford Park. School of Physical Sciences). Aug 
1978. 27p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

agnetoacoustic oscillations in toroidal argon and hydrogen 
plasmas have been calculated numerically and compared with those 
in cylindrical plasmas. The toroidal plasmas show reduced enhance- 
ment at resonance and shifted resonant ~— The position of 
maximum enhancement of the oscillation fields at resonance which 
occurs on the minor axis of a large aspect ratio torus is displaced not 
only toward lower static B field values but also in a direction at right 
angles to /B/ when the aspect ratio is small. As the frequency is 
increased to values, only moderately higher than resonance, the 
spatial distribution of the oscillation fields rapidly becomes more 
complicated than those for the cylindrical plasmas. 


47943 (N—78-32869) Radiation phenomena of plasma waves. 
part 2: radiation from point sources. Ohnuma, T. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Jun 1978. 73p. NTIS PC A04/MF 
AOl. 


Topics covered include: (1) radiation of plasma waves from a 
point source in isotropic plasma; (2) radiation of electrostatic elec- 
tron waves in anisotropic plasma (electron plasma waves, electron 
cyclotron harmonic waves, and upper hybrid waves); (3) radiation of 
ion electrostatic ion waves in anisotropic plasma (low frequency 
resonance cone, neutralized ion Bernstein waves, and lower ybrid 
wave); (4) radiation of electromagnetic waves in anisotropic plasma 
(whistler and electron cyclotron waves, quasistatic electron waves, 
and reflection of the high frequency resonance cone; (5) radiation of 
electromagnetic ion waves in anisotropic plasma; and (6) radiation in 
a plasma stream. 


47944 (N—78-32870) Radiation phenomena of plasma waves. 
part 3: radiation from finite sources. Ohnuma, T. (Nagoya Univ. 
(Japan). Inst. of Plasma Physics). Jun 1978. 61p. NTIS PC A04/MF 
AOl. 


The excitation of plasma waves from monopole, dipole, 
double plasma, modulated beam, instability, and nonlinear type 
sources is reviewed. The practical use of each excitor is discussed 
and the results of finite size effects on radiation patterns are exam- 
ined. 


47945 (N—78-32874) Nonlinear propagation of the 

mode in a hot magnetoplasma. Khiet, T.; Furutani, Y.; Ichikawa, Y.H. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Jul 1978. 24p. 
NTIS PC A02/MF AOl. 

Kinetic theory for a nonlinear propagation of quasi-monoch- 
romatic extraordinary waves reveals that propagation of an envelope 
of the extraordinary carriers is described by the nonlinear Schro- 
dinger equation. In a cold plasma limit, a detailed analysis is carried 
out on a behavior of the envelope of the upper- and the lower-hybrid 
waves at respective resonant frequency ranges. 


47946 (PPPL—1549) Non-linear converging resonance cones. 
Wilson, J.R.; Wong, K.L. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Jul 1979. Contract EY-76-C-02-3073. 33p. Dep. NTIS, 
PC A03/MF AOI. 

The trajectory modification of a focused resonance cone due 
to ponderomotive force effects was —— ated in the Princeton L-3 
device. A single ring pulsed at fo ~ HZ (f/sub 1h/ much less 
than fo much less than f/sub pe/, tTeub ce/) launches a converging 
resonance cone in an argon plasma with n/sub e/ ~ 10°to 10’ B ~ 
400G to 1kG, T/sub e/ ~ 1 to 3 eV. At high driving power the 
strong localized electric fields modify the density through the 
deromotive force on the electrons, leading to a modification of the 
resonance cone trajectory. The cone is seen to bend in towards the 
axis and the focus moves toward the ring in agreement with the 
recent theory of Wang and Kuehl. The density perturbation at the 
focus propagates away and excites ion-acoustic waves. The wave 
dispersion relation was verified in He*, Ne*, Ar*, and Kr* plasmas. 
Electron heating was observed which is consistent with collisional 
heating. 


47947 Enhanced interaction between electrons and large ampli- 
tude plasma waves by a de electric field. Leboeuf, J.N.; Tajima, T. 
(Department of Physics, University of California, Los Angeles, 
California 90024). Phys. Fluids; 22: No. 8, 1485-1496(Aug 1979). 

A simulation study of the interaction between relativistic 
electrons and large amplitude plasma waves driven by a dc electric 
field is performed using a one-dimensional electrostatic particle 
code. Two distinctly different initial conditions, one with beam 
electrons and the other with a pump plasma wave, yield qualitatively 
similar results. Runaway electrons accelerated by the dc field act as 
efficient converters of the external dc field energy to ac (wave) 
energy. The momentum distribution develops an elongated tail 
which sustains electroacoustic modes with frequency less than the 
plasma frequency. Multiple harmonic branches of the plasma waves 
are clearly observed. A collective threshold dc field is found beyond 
which the runaway electrons free fall in the dc field and no two- 
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stream instability occurs. These simulation results are discussed in 
the light of a recent tokamak experiment where momentum clamp- 
ing of the runaways is observed. 


47948 Two-dimensional self-modulation of lower hybrid waves in 
meous plasmas. Leclert, G.P.; Karney, C.F.F.; Bers, A.; 
Kaup, D.J. (Research Laboratory of Electronics and Plasma Fusion 
Center, Massachusetts Institute of Technology, Cambridge, Massa- 
chusetts 02139). Phys. Fluids; 22: No. 8, 1545-1554(Aug 1979). 

For lower hybrid waves in an inhomogeneous plasma, the 
two-dimensional self-modulation effects due to ponderomotive force 
are studied under the assumption that the field is electrostatic and 
has a narrow k spectrum. For a locally linear temperature profile 
and a broad class of density profiles, exact nonlinear solutions 
(solitons) are obtained by the inverse scattering method. The solitons 
decay and spread as they propagate. In addition to the usual area 
condition on the potential { phi d&> or =7/2, inhomogeneity 
introduces a second condition for solitons to occur. It is shown that 
this second condition is not satisfied in typical tokamak plasmas, i.e., 
there is no soliton formation, in contrast to the homogeneous case. 
Furthermore, the scaling of the threshold conditions with density 
and temperature makes them more difficult to satisfy in larger 
machines. 


47949 Alfven resonance effects on magnetosonic modes in large 
tokamaks. Karney, C.F.F.; Perkins, F.W.; Sun, Y. (Plasma Physics 
Laboratory, Princeton University, Princeton, New Jersey 08544). 
Phys. Rev. Lett.; 42: No. 24, 1621-1624(11 Jun 1979). 

The theory of Alfven resonance effects on the wave modes of 
a tokamak is extended beyond’ the incompressible 
magnetohydrodynamic model to include finite- (w/0/sub i/) effects 
and compressibility. The discrete spectrum of compressional Alfven 
waves consists of a sequence of frequencies with finite damping 
decrements resulting from the Alfven resonance. The finite-frequen- 
cy effects can cause the damping to almost vanish. This permits 
Alfven resonance heating via high-Q eigenmodes in large tokamaks. 


47950 Resonance conversion of an amplitude-modulated trans- 
verse wave to a fae 9 wave in a plasma. Davydovskii, V.Y.; 
Sapogin, V.G.; Filippov, Y.S. (V. D. Kalmykov Taganrog Radio- 
technical Institute). Sov. ee Tech. Phys. (Engl. Transl.); 23: No. 
12, 1404-1408(Dec 1978). 

The resonance interaction of plasma particles with a nonmon- 
ochromatic transverse wave whose group velocity is equal to the 
energy-transport velocity is analyzed. The analysis is based on the 
dynamic invariants of the charged particles in the electromagnetic 
plane wave. The reduction of the modulation amplitude (conversion 
to a monochromatic wave) is studied in a homogeneous plasma with 
low collision frequency and in an inhomogeneous, collisionless 
plasma. The collisionless conversion to a monochromatic wave in an 
inhomogeneous plasma is shown to be the more important and can 
generate accelerated particles and remove the amplitude modulation 
component. The accuracy of the adiabatic invariant for the trapped 
particles is studied. 


47951 Self-excitation of magnetic fields in a laser plasma. Abdul- 
laev, A.S.; Aliev, Y.M.; Bychenkov, V.Y. (P. N. Lebedev Physics 
Institute, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 28: No. 8, 485-488(20 Oct 1978). 

It is shown that the generation of spontaneous magnetic fields 
when plasma waves are resonantly excited by intense electromagnet- 
ic radiation takes the form of a magnetic plasma instability that 
— itself in an exponentially rapid self-excitation of the mag- 
netic field. 


47952 Effect of suppression of the possible generation of fast 
electrons in a plasma. Andreev, N.E.; Silin, V.P.; Stenchikov, G.L. 
(P. N. Lebedev Physics Institute, USSR Academy of Sciences). 
JETP Lett. (USSR) (Engl. Transl.); 28: No. 8, 494-497(20 Oct 1978). 

It is shown that a transition to relatively high supersonic 
velocities of an inhomogeneous plasma stream going through the 
critical-density region suppresses the transfer of laser energy to the 
fast electrons. 


47953 Three-dimensional localization of helicons. Lomnadze, 
D.G.; Machabeli, G.Z.; Petviashvili, V.1.; Chagelishvili, G.D. (Abas- 
tumani Astrophysical Observatory of the Georgian Academy of 
Sciences). JETP Lett. (USSR) (Engl. Transl.); 28: No. 8, 517-520(20 
Oct 1978). 

A nonlinear three-dimensional Schroedinger equation describ- 
ing the evolution of the amplitude of a helicon packet propagating 
along a constant magnetic field is obtained. It is shown that disper- 
sion and nonlinear effects lead to three-dimensional localization of 
the helicons. 


47954 Deformation of density profile and efficiency of resonant 
absorption of laser radiation in an inhomogeneous plasma. 
Gil’denburg, V.B.; Litvak, A.G.; Fraiman, G.M. ‘Applied Physics 
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Institute, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl. A. 28: No. 7, 401-403(5 Oct 1978). 

beg ce conditions (the incidence-angle region) and the 
maximum efficiency of resonant absorption of an intense p-polarized 
wave in a laser plasma are determined. 


47955 Parametric modulation of the density of a laser plasma 
near the critical surface. Aliev, Y.M.; Gradov, O.M.; Sunder, D.; 
Kirii, A.Y. (Central Institute of Electronic Physics, "Academy of 
Sciences of the German Democratic Republic). JETP Lett. (USSR) 
(Engl. Transl.); 28: No. 7, 415-419(5 Oct 1978). 

We investigate the mechanism of the onset of a periodic 
structure in the vicinity of the critical surface of a laser plasma as a 
result of parametric excitation of trapped standing electromagnetic 
oscillations that are radiated into the region of the rarefied plasma 


FUSION POWER PLANT TECHNOLOGY 


47956 (CONF-7709167—, PP 199-206) ELMO Bumpy Torus: 
present and future. Uckan, N.A. (Oak Ridge National Lab., TN). Sep 
1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


The present status of the ELMO Bumpy Torus (EBT) re- 
search activities at ORNL is briefly described. The EBT experiment 
was designed to circumvent the MHD stability problem encountered 
in standard bumpy tori by using the minimium-B properties of 
— high-beta, hot-electron plasmas formed by microwave heat- 

> The EBT combines the attractive features of both mirrors and 

amaks. The feasibility of this combined system has been demon- 

aun successfully in the EBT-I experiment. 13 references, 4 fig- 
ures. 


47957 (EPRI-ER—778-SR) Feasibility study for enhancing the 
development of fusion energy. Special report. Amherd, N.A.; Van- 
ston, J.H. (eds.). (Electric Power Research Inst., Palo Alto, CA 
(USA). Fossil Fuel and Advanced Systems Div.). Mar 1979. 159p. 
Dep. NTIS, PC A08/MF AO1. 

This report describes the results of an EPRI special study, not 
an R & D project, whose pu: was to identify and stimulate new 
areas of work and to contribute to fusion program planning. The 
report contains the opinions of the authors and is neither a descrip- 
tion of an EPRI program plan nor a call for proposals. Any future 
work by EPRI in related areas will not be restricted to the logic or 
funding levels described herein. No other reports will be issued from 
this limited-effort activity. 


47958 (LA-UR—79-808) Engineering design of a direct-cycle 
steam-generating blanket for a long-pulse fusion reactor. Cort, G.E.; 
Hagenson, R.L.; Teasdale, R.W.; Fox, W.E.; Soran, P.D.; Culling- 
ford, H.S.; Bathke, C.G.; Krakowski, R.A. (Los Alamos Scientific 
Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 15p. (CONF- 
790802—5). Dep. NTIS, PC A02/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

A comprehensive neutronics, thermohydraulic, and mechani- 
cal design of a tritium-breeding blanket for use by a conceptual long- 
pulse Reversed-Field Pinch Reactor (RFPR) is described. On the 
basis of constraints imposed by cost and the desire to use existing 
technology, a direct-cycle steam system and stainless-steel construc- 
tion were used. For reasons of plasma stability, the RFPR blanket 
supports a 20-mm-thick copper first wall. Located behind the 1.5-m- 
radius first wall is a 0.50-m-thick stainless-steel blanket containing a 
granular bed of LizO through which flows low-pressure helium (0.1 
MPa) for tritium extraction. Water/steam tubes radially penetrate 
this packed bed. The large thermal capacity and low thermal diffusi- 
vity of the LigO blanket are sufficient to maintain a nearly constant 
temperature during the ~ 25-s burn period (~ 80% duty factor). 


47959 (ORNL/TM—6720) Oak Ridge TNS Program: summary 
of FY 1978 activities. Steiner, D.; Becraft, W.R.; Brown, T.G. (Oak 
Ridge National Lab., TN (USA)). Jul 1979. Contract W-7405-ENG- 
26. 100p. Dep. NTIS, PC AOS/MF AO1 

The Next Step (TNS) represents the stage of fusion energy 
development in which the major emphasis is on engineering testing 
and demonstration. In this document, the activities of the Oak Ridge 
TNS Program for FY 1978 are described and summarized. The 
Reference Design that has evolved from these activities is described, 
its operating characteristics are examined, and project planning 
issues are considered. Major conclusions from the FY 1978 effort are 
stated. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 47014, 47994 
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47960 (CONF-7709167—, pp 193-197) Cold-plasma blankets. de 
Kock, L.C.J.M.; Schueller, F.C. (FOM-Instituut voor Plasmafysica, 
Rijnhuizen, Jutphaas, Netherlands). Sep 1977. 

From Finite beta theory workshop; Verenna, Italy (Sep 
1977). 


It is well known that a sufficiently thick and dense plasma 
layer between a hot plasma core and the wall can prevent fast 
neutrals, generated by charge exchange in the hot core, from reach- 
ing the wall where they would produce sputtering of wall materials. 
An upper limit in density of a cold plasma layer is considered. 11 
references, 3 figures. 


47961 Wall conditioning by low power discharge in the ISX-A 
tokamak. Gomaya), Y.; Clausing, R.E.; Colchin, R.J.; Emerson, 
L.C.; Heatherly, L.; Namkung, W.; Simpkins, J.E. (General Atomic 
Company, San Diego, California 92138). J. Vac. Sci. Technol.; 16: 
No. 3, 918-923(May 1979). 
The effects of low power discharge cleaning (T/sub e/=9— 
18 eV, n/sub e/=10!°—10!! cm™*) on wall conditions in the ISX-A 
tokamak have been studied in detail by means of Auger electron 
spectroscopy and residual gas analysis. It was found that ——-. 
cleaning caused very little transport of metals and reduced the 
surface oxygen content on stainless steel samples located between 
the limiter and the wall to substoichiometric levels. This oxygen was 
robably removed from the samples as H2O molecules. On the other 
te carbon, in the form of a metallic carbide, increased during 
discharge cleaning. The cleanliness of tokamak plasmas (Z/sub eff/ 
= 1.6—2) obtained after about three weeks of discharge cleaning was 
clearly correlated with improvements in the wall conditions and 
with the reduced level of residual gas species. 


MAGNET COILS AND FIELDS 


47962 (BNL—25994) Structural design of DEALS magnet. 
Bezler, P.; Hsieh, S.Y.; Balderes, T.; Brown, T.; Bundy, J. (Brookha- 
ven National Lab., Upton, NY (USA); Grumman Aerospace Corp., 
Bethpage, NY (USA)). 1979. Contract EY-76-C-02-0016. 8p. 
(CONF-790802—2). Dep. NTIS, PC A02/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

A design for the extraneous magnet structure to support all 
the magnet loads was developed. The structure consists of two 


demountable structural systems designed to oe the in-plane and 


out-of-plane loads, respectively. The in-plane loads are resisted by a 
cold central bucking cylinder and pin connected, plate-beam struc- 
tural members following the outer periphery of each coil. The out- 
of-plane, torsional loads are resisted by the concerted action of the 
central bucking column and a continuous plate structure intercon- 
necting all the coils. The adequacy of the structures were assessed by 
application of finite element analysis methods. The design study 
proved the feasibility of resisting the magnetic loadings with a 
demountable support structure extraneous to the superconducting 
coil. The resulting magnet system, although estimated to be higher in 
cost than a continuous coil, incorporates a means for complete coil 
replacement in a time scale commensurate with conventional nuclear 
power plant repairs and without the dismantling of the toroidal 
blanket and plasma shell systems. 


47963 (JAERI-M—7543) Magnetic field and stress analysis for 
ORNL-LCT. Yoshida, K.; Ando, T.; Shimamoto, S. (Japan Atomic 
Energy Research Inst., Tokyo). Feb 1978. 37p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

Magnetic field and stress analysis results are described. For a 
toroidal field coil in the Large Coil Task at ORNL, Nb-Ti alloy 
superconducting conductor has number of problems in magnetic 
field and current density for further study. The maximum Von 
Mieses stress, however, is lower than the yield stress. 


47964 (JAERI-M—7546) Study of thermal problems in ORNL- 
Large Coil Task. Hosoda, Y.; Shimamoto, S. (Japan Atomic Energy 
Research Inst., Tokyo). Feb 1978. 37p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

Thermal problems in the ORNL-Large Coil Task specifica- 
tion have been studied, including stability, nuclear heating simula- 
tion, initial cooling and warm-up. The conditions for half turn of the 
coil to recover the superconducting state after a normal transition 
were obtained in stability problem. Nuclear heating simulation test 
has little problem in the heater test. Operation time and thermal 
stress in the initial cooling and warm-up are calculated. 


47965 (PPPL—1559) Strong plasma acceleration by slow shocks 
resulting from magnetic reconnection. Sato, T. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Jul 1979. Contract EY-76-C-02-3073. 
62p. Dep. NTIS, PC A04/MF AO1. 

An externally-driven magnetic reconnection is simulated for 
two two-dimensional magnetohydrodynamic models with anomalous 
resistivity: a closed boundary model where an O-type neutral point is 
formed between two X-type neutral points; and an open-ended 
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model where only an X-type neutral point is formed. Computer runs 
have shown that: (1) X-shaped a type) slow shocks are 
formed. (2) In the closed boundary case, the plasma entering into the 
magnetic island through the oe neutral points are moderately 
accelerated along the magnetic island boundaries. (3) In the open- 
ended case, the plasma acceleration is intensified and strong jet 
streams are generated on the downstream side of the slow shocks, 
with the speed approaching the Alfven speed of the upstream region. 


POWER SUPPLIES, ENERGY STORAGE 
REFER ALSO TO CITATION(S) 47992 


47966 (LA-UR—79-1531) Use of fiber optics to eliminate ground 
loops and maintain shielding integrity on a controlled fusion experi- 
ment. Chandler, G.; Brousseau, A.; Hall, R.; Gribble, R. (Los 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 6p. (CONF-790529—6). Dep. NTIS, PC A02/MF AO1. 

From Conference on Optics; Los Alamos, NM, USA (23 May 
1979). 

Fiber optic emypeay Ay is yr — to solve electromagnetic 
compatibility problems on and performance param- 
eters of four different types of pick links s are discussed. 


47967 (LA-UR—79-1574) 300-kJ, 200-kA Marx module for An- 
tares. Riepe, K.B.; Bickford, K.J.; Jansen, J.; Turner, W.C. 
Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG- 
36. 16p. (CONF-790622—17). Dep. NTIS, PC A02/MF AO1. 

From Pulsed power conference; Lubbock, TX, USA (12 Jun 
1979). 

Antares is a 100-kJ CO: laser driver for inertial confinement 
fusion experiments. The power amplification stage is pumped by an 
electron-beam-controlled gas discharge. There are 24 annular dis- 
charge regions, each requiring energy input of 250 kJ at 550 kV, ina 
2-used pulse. The energy storage module chosen for this system is a 
single-mesh pulse-forming network. To provide sufficient energy 
margin each module stores 300 kJ. A ——_ 300-kJ Marx has 
been built and tested at the Los Alamos Scientific Laboratory. This 
has been used as a test bed for components, triggering, and instru- 
mentation. 


47968 (LA-UR—79-1595) Early coun technique applied 
to vacuum interrupters. Warren, R.W. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. 5p. (CONF-790622— 
18). Dep. NTIS, PC A02/MF AO1. 

From Pulsed power conference; Lubbock, TX, USA (12 Jun 
1979). 

Interruption of dc currents using counterpulse techniques is 
investigated with vacuum interrupters and a novel approach in 
which the counterpulse is applied before contact separation. Impor- 
tant increases have been achieved in this way in the maximum 
interruptible current and large reductions in contact erosion. The 
factors establishing these new limits are presented and ways are 
discussed to make further improvements to the maximum interrupt- 
ible current. 


47969 (LA-UR—79-1596) 33-GVA interrupter test facility. Par- 
sons, W.M.; Honig, E.M.; Warren, R.W. (Los Alamos Scientific 
Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 6p. (CONF- 
790622— 12). Dep. NTIS, PC A02/MF AO1. 

From Pulsed power conference; Lubbock, TX, USA (12 Jun 
1979). 

The use of commercial ac circuit breakers for dc switching 
operations requires that they be evaluated to determine their dc 
limitations. Two 2.4-GVA facilities have been constructed and used 
for this purpose at LASL during the last several years. In response 
to the increased demand on switching technology, a 33-GVA facility 
has been constructed. Novel features incorporated into this facility 
include (1) separate capacitive and cryogenic inductive energy stor- 
age systems, (2) fiber-optic controls and optically-coupled data links, 
and (3) digital data acquisition systems. Facility details and planned 
tests on an experimental rod-array vacuum interrupter are presented. 


47970 (SAND—79-0551C) Repetitively pulsed electron beam 
diode lifetime and stability, Buttram, M.T. (Sandia Labs., Albuquer- 
que, NM (USA)). 1979. Contract EY-76-C-04-0789. 4p. (CONF- 
790622—10). Dep. NTIS, PC A02/MF AOI. 

From Pulsed power conference; Lubbock, TX, USA (12 Jun 
1979). 

Repetitively pulsed vacuum beam diodes will be required for 
most projected inertially confined fusion systems. Yet data on the 
operation of diodes under repetitive pulsing is sparse. This paper 
discusses the operation of a 250 kV, 1.5 kA/cm? diode at repetition 
rates to 30 Hz for sustained runs. Short term stability is typically 3 
percent (standard deviation). Longer term there is a drift toward 
higher impedance at the start of the pulse. Details on this drift and a 
comparison of this process for a rather blunt versus a sharp edged 
cathode are presented. 
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47971 (WFPS-TME—094) Experimental power reactor de gen- 
erator energy storage study. Heck, F.M.; Smeltzer, G.S.; Myers, 
E.H.; Kilgore, L. (Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Fusion Power Systems Dept.). 25 Aug 1978. Contract EG- 
77-C-02-4544. 88p. Dep. NTIS, PC AOS/MF AO. 

This study covers the use of dc generators for meeting the 
Experimental Power Reactor Ohmic Heating Energy Storage Re- 
quirements. The dc generators satisfy these requirements which are 
the same as defined in WFPS-TME-038 which covered the use of ac 
generators and homopolar generators. The costs of the latter two 
systems have been revised to eliminate first-of-a-kind factors. The 
cost figures for dc generators indicate a need to develop larger 
machines in order to take advantage of the economy-of-scale that the 
large ac machines have. Each of the systems has its own favorable 
salient features on which to base a system selection. 


COOLING SYSTEMS 


47972 (PNL—2942) Coolant channel sputtering source terms in a 
compact tokamak fusion power plant. Bickford, W.E. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). Mar 1979. Contract EY- 
76-C-06-1830. 38p. Dep. NTIS, PC A03/MF AOl1. 

Sputtering of activation products into the coolant system of a 
compact tokamak fusion reactor has been investigated. Both lattice 
dynamic neutron sputtering and direct daughter recoil ejection are 
considered. Results of activation production inventory are presented 
for a helium cooled design with stainless steel structures. Only 
source terms are calculated, with no analysis of transport or deposi- 
tion. 


HEATING AND FUELING SYSTEMS 


47973 (JAERI-M—7611) Calculation of heat input to cryopumps 
by Monte Carlo method. Sakuraba, J.; Sibata, T. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1978. 21p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

A two-dimensional monte carlo calculation code was made 
for estimating the heat input to cryopumps for hydrogen. It calcu- 
lates the following: (1) energy distribution and reflection efficiency 
of the backscattered particles from the beam dump, (2) molecular 
flow rate and energy distribution of the backscattered energetic 
particles through the chevron baffle, and (3) radiation transmissivity 
of the chevron baffle . For cryopumps of the neutral beam injection 
systems for JAERI’s plasma feasibility experiment device JT-60, the 
heat input to the cryopanel due to backscattering and radiation was 
estimated with the code. 


47974 (RISO—378) Estimations of the effect of alpha particles 
on a refuelling pellet. Chang, C.T.; Pecseli, H.L. (Risoe National 
Lab., Roskilde (Denmark)). Apr 1978. 19p. Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

The effect of the a-particle from the D(T,n)a reaction on a 3 
mm solid deuterium pellet was studied by disregarding the optimum 
of the refuelling process and limiting attention to the feasibility of 
pellet refuelling alone. A comparison of the refuelling period re- 
quired with the slowing-down time of the a-particle in a D*,e 
plasma corresponding to a 2.5 GW(e) reactor showed that the pellet 
is first subjected to the direct impact of a-particles of around 2-3 
MeV energy. The penetration depth of these particles in the pellet is 
comparable to that of a 20 keV electron. If the temperature of the 
ablated cloud created around the pellet is about 1 eV, a cloud radius 
of about 20 cm is required for the subsequent thermalization of the 
a-particles. 


47975 (WFPS-TME—095) Preliminary study of the economics 
of enriching PWR fuel with a fusion hybrid reactor. Kelly, J.L. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Fusion Power 
Systems Dept.). Sep 1978. Contract EG-77-C-02-4544. 56p. Dep. 
NTIS, PC A04/MF AO1. 

This study is a comparison of the economics of enriching 
uranium oxide for pressurized water reactor (PWR) power plant fuel 
using a fusion hybrid reactor versus the present isotopic enrichment 
process. The conclusion is that privately owned hybrid fusion reac- 
tors, which simultaneously produce electrical power and enrich fuel, 
are competitive with the gaseous diffusion enrichment process if 
spent PWR fuei rods are reenriched without refabrication. Analysis 
of irradiation damage effects should be performed to determine if the 
fuel rod cladding can withstand the additional irradiation in the 
hybrid and second PWR power cycle. The cost competitiveness 
shown by this initial study clearly justifies further investigations. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


47976 (CONF-790125—58) Recovery of tritium from yttrium 

getters. Talbot, J.B.; Clinton, S.D. (Oak Ridge National Lab., TN 

(USA). 1979. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 
AOl. 
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From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The sorption of tritium on yttrium from molten lithium and 
the subsequent release of tritium from yttrium for regeneration of the 
metal sorbent were investigated to evaluate the feasibility of such a 
tritium-recovery process for a fusion reactor blanket of liquid lith- 
ium. Tritium sorption from molten lithium was studied in a batch 
contactor using metal sorbent samples of yttrium. With an yttrium- 
surface-area-to-lithium-volume ratio of 0.9 cm™' and a temperature 
of 400°C, the concentration of tritium in lithium was reduced by a 
factor of 2 in 50 min. Using the tritium concentration in the lithium 
as a driving force, the effective film mass transfer coefficient was 3 x 
10-* cm/sec. The tritium release rate was measured from a sample of 
yttrium (9.0 ppM tritium content) at 505°C. After 21 hr at this low 
temperature, 0.15% of the tritium was released. 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) 47174, 47276, 47279, 47967 


47977 (AD-A—059049) Plasma-laser interactions with solid 
polystyrene microspheres. Interim technical report. Smith, D.L. 
(Texas Tech Univ., Lubbock (USA)). 3 Oct 1977. 1llp. NTIS PC 
A06/MF AOl1. 

The basic mechanisms involved in a solid-plasma interaction 
have been studied. In order to measure the ablation rates of solid 
polystyrene spheres of 50 to 150 micrometers radii, the pellets were 
suspended on glass fibers and exposed to a dense, hot theta pinch 
plasma. The pellet sizes were measured before and after each 2 
microsec pellet-plasma interaction, and the results were plotted 
against several plasma parameters. Qualitative agreement with recent 
theoretical scaling laws was obtained. The pellet surfaces acquired a 
fine polish when exposed to a plasma as indicated by electron 
microscopy. Comparison of the ionization intensities in the ablating 
neutral material through the first four carbon lines indicated pellet 
cloud temperatures in the range of 5 eV. Both spectroscopy and 
streak camera photography showed that focusing a Q-switched ruby 
laser on the pellet during the plasma interaction produced a marked 
increase in the ionization intensities that was sustained long after the 
laser pulse. The pellet-plasma interaction alone was determined to be 
an inefficient means of generating X-rays. The combination pellet- 
plasma-laser interaction promises to be a feasible radiation source for 
durations much longer than those produced with only the laser-solid 
system. 


47978 (AD-A—061884) Shiva electromagnetic implosion x-ray 
source. Final report. Degnan, J.H.; Clark, M.C.; Kiuttu, J.F.; 
McClenahan, C.R.; Baker, W.L. (Air Force Weapons Lab., Kirtland 
AFB, NM (USA)). May 1978. 53p. NTIS PC A04/MF AOl1. 

The generation of pulsed high-energy density plasmas by 
electromagnetic implosion of cylindrical foils (i.e., imploding liners 
or hollow Z-pinches) has been investigated experimentally and theo- 
retically at the Air Force Weapons Laboratory. The experimental 
studies involve discharging a 1.3 microsecond, 1.1 megajoule capaci- 
tor bank through 7 cm radius, 2 cm tall, 3 to 30 mg cylindrical foil 
liners. Typical discharge parameters are 7 to 12 MA peak current 
and 1-1.5 microsecond current rise time. Current and voltage wave- 
forms indicate strong coupling of the load to the capacitor bank, and 
analysis of the waveforms indicates good implosion of the current 
sheath. Optical and magnetic probe measurements are consistent 
with 1 to 2 cm thickness of the imploding plasma shell and with final 
implosion velocities. Comparison of electrical, magnetic, and radi- 
ation data with one dimensional magnetohydrodynamic and two 
dimensional magnetohydrodynamic calculations is presented. The 
prospects for improving the performance with the present energy 
source and scaling to larger energy sources are briefly discussed. 


47979 (CNEA—438) State of controlled nuclear fusion research. 
Evaluation study with emphasis in the laser-inertial concept. Rodrigo, 
A.B. (Comision Nacional de Energia Atomica, Buenos Aires (Ar- 
gentina)). Apr 1978. 149p. (In Spanish). Dep. NTIS (US Sales Only), 
PC A08/MF AOI. 

The development of a commercial fusion reactor requires an 
adequate solution to the problems of heating and confinement of the 
nuclear fuel, as well as a considerable effort in materials technology 
and reactor engineering. A general discussion is presented of the 
status of the research connected with the most advanced concepts, 
indicating in each case the present situation and the main problems 
that must be solved to meet the requeriments estimated for power 
reactors. In particular, the laser-inertial concept is reviewed in detail. 


47980 (LA-UR—79-569) Mirror position display equipment for 
the target chamber mirror mounts of the LASL Helios laser fusion 
facility. Wells, F.D.; Remington, D.A. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. 5p. (CONF-790427— 
1). Dep. NTIS, PC A02/MF AO1. 

From IEEE region six conference; Sacramento, CA, USA (25 
Apr 1979). 
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Equipment has been fabricated which records the absolute 
itions of sixteen mirror mounts used to direct and focus eight 
igh-energy laser beams for research in laser induced fusion. Each 
mirror mount is driven by three stepping motors, controlled to 
produce the motions of Focus, Tilt, and Rotate relative to the target. 
Stepping of the motors is sensed by incremental optical encoders 
coupled to the motor drive shafts. Outputs from the encoder tracks 
are multiplexed to a microprocessor which transmits motor step 
information via a fiber optical data link to a Mirror Position Display 
chassis. This unit accumulates the steps, stores the motor positions, 
displays mirror position data to the operator, and provides the 
equipment control functions. Standby battery power is included to 
retain the motor step data in the event of power failure. 


47981 (LA-UR—79-1525) Antares laser power amplifier. Stine, 
R.D.; Ross, G.F.; Silvernail, C. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 8p. (CONF-790622—15). 
Dep. NTIS, PC A02/MF AO1. 

From Pulsed power conference; Lubbock, TX, USA (12 Jun 
1979) 

The overall design of the Antares laser power amplifier is 
discussed. The power amplifier is the last stage of amplification in 
the 100-kJ Antares laser. In the power amplifier a single, cylindrical, 
grid-controlle, cold-cathode electron gun is surrounded by 12 large- 
aperture CO, electron-beam sustained laser discharge sectors. Each 
power amplifier will deliver 18 kJ and the six modules used in 
Antares will produce the required 100 kJ for delivery to the target. 
A large-scale interaction between optical, mechanical, and electrical 
disciplines is required to meet the design objectives. Significant 
component advances required by the power amplifier design are 
discussed. 


47982 (LA-UR—79-1573) Large-area cold-cathode grid-con- 
trolled electron gun for Antares. Scarlett, W.R.; Andrews, K.; Jansen, 
J. (Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 6p. (CONF-790622—16). Dep. NTIS, PC A02/MF AOl1. 

From Pulsed power conference; Lubbock, TX, USA (12 Jun 
1979). 

The COz laser amplifiers used in the Antares inertial confine- 
ment fusion project require large-area radial beams of high-energy 
electrons to ionize the laser medium before the main discharge pulse 
is applied. We have designed a grid-controlled, cold-cathode elec- 
tron gun with a cylindrical anode having a window area of 9.3 m2. A 
full diameter, 1/4 length prototype of the Antares gun has been built 
and tested. The design details of the Antares electron gun will be 
presented as well as test results from the prototype. Techniques used 
for the prevention and control of emission and breakdown from the 
grid will also be discussed. 


47983 (N—78-32406) Possibility of stable implosion of struc- 
tured pellet, 2. Yabe, T.; Niu, K. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Jun 1978. 22p. NTIS PC A02/MF AO1. 

A model of implosion is proposed and the possibility of stable 
implosion is discussed on the basis of this model. The model indi- 
cates a relaxation of the restrictions on the peak power and the 
culmination time of laser light required for pellet implosion. 


47984 (NRL-MR—3964) Brillouin backscatter dependence upon 
pulse amplitudes, timing, target material and geometry. Ripin, B.H.; 
McLean, E.A. (Naval Research Lab., Washington, DC (USA)). 15 
Jun 1979. Contract ES-77-A-01-6021. 12p. Dep. NTIS, PC A02/MF 
AOl. 


The dependence of stimulated Brillouin backscatter upon 
pulse amplitudes, timing, target material and geometry from a pre- 
pulse formed plasma is found. The applicability of these results to 
backscatter from a structured continuous pulse is discussed. 


47985 (NRL-MR—3965) Long-pulse laser-plasma interactions at 
10? to 10° W/cm? Ripin, B.H.; Whitlock, R.R.; Young, F.C.; 
Obenschain, S.P.; McLean, E.A.; Decoste, R. (Naval Research Lab., 
Washington, DC (USA)). 15 Jun 1979. Contract ES-77-A-01-6021. 
13p. Dep. NTIS, PC A02/MF AO1. 

Laser-plasma interaction physics including absorption, plasma 
formation, heating, plasma expansion and energy transport, are ex- 
amined for 3-nsec Nd-laser irradiances between 10'* W/cm? and 10'° 
W/cm*. Efficient energy deposition and conditions favorable to 
ablative acceleration are found at 10'* to 10'* W/cm? whereas 
reduced absorption, hot electrons and fast ions are seen at 7 x 10'* 
W/cm?. Suitability of the observed physics to laser-pellet fusion is 
discussed. 


47986 (SAND—79-0353) Evaluation of the effect of prepulses on 
HF laser-target interactions. Matzen, M.K. (Sandia Labs., Albuquer- 
que, NM (USA)). Jun 1979. Contract EY-76-C-04-0789. 27p. Dep. 
NTIS, PC A03/MF AO1. 

We have assessed the effect of multinanosecond, low-power- 
density prepulses on the interaction of multinanosecond, 10'* W/ 
cm’, ~ 3 -um HF laser pulses with slab targets. The emphasis is on 
analyzing absorption and x-ray conversion efficiency. A survey of 
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previous experiments gives no evidence that these prepulses will 
affect the total absorption. However, prepulses have been observed 
to cause qualitative changes in both the x-ray spectrum and conver- 
sion efficiency. Numerical simulations indicate that the laser-target 
interaction is effectively insensitive to low-power-density prepulses. 
These studies imply that basic laser-target experiments with multi- 
plexed, HF laser pulses will provide an important characterization of 
the interaction of long pulse, multi-line, ~ 3 pm radiation with 
targets. Future wavelength comparison experiments will require 
prepulse suppression or target isolation. 


47987 (SAND—79-1346C) EBFA: pulsed power for fusion. 
Martin, T.H.; VanDevender, J.P.; Barr, G.W.; Johnson, D.L. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. 8p. (CONF-790723—4). Dep. NTIS, PC A02/MF AOl1. 

From 3. international topical conference on high power elec- 
tron and ion beam research and technology; Novosibirsk, USSR (3 
Jul 1979). 

This paper will describe the EBFA I accelerator under con- 
struction for inertial confinement fusion studies with particle beams 
and will update previous publications concerning particle beam 
fusion accelerators. Previous information included Proto I, a trig- 
gered oil insulated 1 TW accelerator; Proto II, a water insulated 10 
TW accelerator; and EBFA I, a 30 TW, 1 MJ accelerator. Some 
modifications to the original design have occurred. A new pulse- 
forming-line concept has been developed which increases the flexi- 
bility of the accelerator. The major problem of vacuum interface 
flashover has been solved by the use of long, magnetically-insulated, 
transmission lines. The first production module of EBFA I has been 
received, assembled, and is now undergoing extensive testing. The 
technology is extendable to at least a factor of ten above the 
projected EBFA capabilities of 30 TW and 1 MJ output. Progress on 
facilities associated with the Sandia Particle Beam fusion program is 
reported. 


47988 (SAND—79-1363C) Achievements and challenges in par- 
ticle beam fusion research. Yonas, G. (Sandia Labs., Albuquerque, 
NM (USA)). 1978. Contract EY-76-C-04-0789. 12p. (CONF- 
790723—3). Dep. NTIS, PC A02/MF AO1. 

From 3. international topical conference on high power elec- 
tron and ion beam research and technology; Novosibirsk, USSR (3 
Jul 1979). 

Recent developments in particle beam fusion research, as well 
as critical issues which remain to be solved are summarized. Until 
now primary emphasis has been on driver development, but as 
sources have increased in energy output and intensity and diagnostic 
techniques have improved, implosion studies have been initiated. 


47989 (UCRL—15029) Nova target chamber decontamination 
study. (Los Alamos Technical Associates, Inc.. NM (USA)). May 
1979. Contract W-7405-ENG-48. 37p. (LLL—03; LATA—98). Dep. 
NTIS, PC A03/MF AO1. 

An engineering study was performed to determine the most 
effective method for decontamination of the Nova target chamber. 
Manual and remote decontamination methods currently being used 
were surveyed. In addition, a concept that may not require in-situ 
decontamination was investigated. Based on the presently available 
information concerning material and system compatibility and parti- 
cle penetration, it is recommended that a system of removable 
aluminum shields be considered. It is also recommended that a series 
of tests be performed to more precisely determine the vacuum 
compatibility and penetrability of other materials discussed in this 
report. 


47990 (UCRL—15031) Potassium terbium fluoride crystal 
growth development for faraday rotator discs fabrication, 6 July 
1978—6 February 1979. (Sanders Associates, Inc., Nashua, NH 
(USA). Defensive Systems Div.). 17 May 1979. Contract W-7405- 
ENG-48. 43p. Dep. NTIS, PC A03/MF AO1. 

Crystal growth experiments were performed and growth of 
KTbsFio crystals were accomplished. The crystal growth experi- 
ments consisted of hot zone modification and development of 
growth parameters. Several boules of KTbsFio 30 to 40mm in 
diameter and one boule 50mm in diameter were grown at rates 
varying from .Smm/hr to 3.0mm/hr. The crystals evaluated display 
excellent optical quality. The optical path distortion was less than 0.5 
fringe/cm at 633nm as viewed in Twyman—Green interferometry. 
Growth of large crystals has been limited by mechanical cleavage. 


47991 (UCRL—82280) Analysis of the Z dependence of laser 
generated suprathermal electron temperature. Rosen, M.D.; Esta- 
brook, K.G. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 17 Apr 1979. Contract W-7405-ENG-48. 21p. (CONF- 
790564—1). Dep. NTIS, PC A02/MF AO1. 

From 9. annual conference on anomalous absorption of elec- 
tromagnetic waves; Rochester, NY, USA (15 May 1979). 

Recent experiments with high Z disks on the Argus facility 
have exteanded our knowledge of the temperature (inferred from the 
slope of the hard x-ray spectrum) of laser generated suprathermal 
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electrons, from the previous regime of 1 = Z = 30 to the Z = 80 
regime. The systematic rise of temperature with Z is theoretically 
analyzed. We believe that material albedoes (electron reflectivity) 
which increase with Z can account for this behavior, since electrons 
can make multiple passes through the region of resonant electric 
fields and are thus reheated. We treat this effect quantitatively and 
obtain reasonable agreement with experiment. The effects of magnet- 
ic fields and filamentation are also examined 


47992 (UCRL—82538) Very fast, high peak-power, planar triode 
amplifiers for driving optical gates. Howland, M.M.; Davis, S.J.; 
Gagnon, W.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 12 Jun 1979. Contract W-7405-ENG-48. 17p. Dep. 
NTIS, PC A02/MF AOl1. 

Recent extensions of the peak power capabilities of planar 
triodes have made possible the latter's use as very fast pulse amplifi- 
ers, to drive optical gates within high-power Nd:glass laser chains. 
These pulse amplifiers switch voltages in the 20 kV range with rise 
times of a few nanoseconds, into crystal optical gates that are 
essentially capacitive loads. This paper describes a simplified proce- 
dure for designing these pulse amplifiers. It further outlines the use 
of bridged-T constant resistance networks to transform load capaci- 
tance into pure resistance, independent of frequency. 


47993 (Y/DA—7372) Mechanical deflection analysis of diamond 
turned reflective optics. Stoneking, J.E.; Gerth, H.L. (Union Carbide 
Corp., Oak Ridge, TN (USA). Y-12 Plant; Tennessee Univ., Knox- 
ville (USA)). 1977. Contract W-7405-ENG-26. 10p. (CONF- 
771040—12). Dep. NTIS, PC A02/MF AO1. 

From Electro-Optical systems conference; Anaheim, CA, 
USA (25 Oct 1977). 

This paper describes an anlytical technique for predicting the 
warpage of metal reflective mirrors cai by various support and 
load conditions. The laser fusion project being conducted at LASL 
requires that metal reflective optics be fabricated by diamond turn- 
ing. The diamond turning process imposes some unusual loading 
conditions which result in mirror warpage. The finite element 
method is used to compute mirror surface displacements resulting 
from these loads. Surface warpage is then determined by a best-fit 
comparison of this data to the desired surface contour. The tech- 
nique is not limited to diamond turning, but can be used to predict 
warpage from a variety of loading conditions placed on the mirrors. 


47994 Stability of the flow of thin liquid-lithium films. Howard, 
J.E. (Univ. of Wisconsin, Madison). Nucl. Sci. Eng.; 69: No. 1, 94- 
99(Jan 1979). 

The stability of a thin layer of liquid lithium down an inclined 
surface is investigated. Stability limits and growth rates are calculat- 
ed and compared with values for water. Applications to the design 
of a laser fusion reactor are discussed. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 


REFER ALSO TO CITATION(S) 47015, 47026, 47031, 47259, 
47260, 47261, 47287, 47288, 47290, 47291, 47753, 47972 


47995 (CONF-790125—59) Interaction of implanted deuterium 
and helium with beryllium: radiation enhanced oxidation. Langley, 
R.A. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract W- 
7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AO1. 

From |. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The interaction of implanted deuterium and helium with 
beryllium is of significant interest in the application of first wall 
coatings and other components of fusion reactors. Electropolished 
polycrystalline beryllium was first implanted with an Xe backscatter 
marker at 1.98 MeV followed by either implantation with 5 keV 
diatomic deuterium or helium. A 2.0 MeV He beam was used to 
analyze for impurity buildup; namely oxygen. The oxide layer thick- 
ness was found to increase linearly with increasing implant fluence. 
A 2.5 MeV H* beam was used to depth profile the D and He by ion 
backscattering. In addition the retention of the implant was meas- 
ured as a function of the implant fluence. The mean depth of the 
implant was found to agree with theoretical range calculations. 
Scanning electron microscopy was used to observe blister formation. 
No blisters were observed for implanted D but for implanted He 
blisters occurred at ~ 1.75 x 10'’ He cm™* The blister diameter 
increased with increasing implant fluence from about 0.8 xm at 10'* 
He cm~* to 5.5 ym at 3 x 10" He cm=? 


47996 (COO—4393-02) Deuterium plasma-material wall interac- 
tions. Progress report, 1 May 1978—30 Apr 1979. Tien, J.K.; Gross, 
R.A. (Columbia Univ., New York (USA)). 14 May 1979. Contract 
EG-77-S-02-4393. 17p. Dep. NTIS, PC A02/MF AO1. 

During the past year we studied in detail plasma-first wail 
material damage induced by unipolar arcing. Unipolar arcing 
damage was analyzed as a function of material, surface preparation 
and microstructure. Unipolar arcing was found on all materials 
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tested and the percentage of the surface area affected by arcing was 
similar for different metals. The severity of unipolar arcing was 
found to be very sensitive to microstructure. This was deduced 
through extensive study of different heat treatments of Ti-6A1,4V. 


47997 (HEDL-SA—1615) Spatial variations of damage param- 
eters in FMIT and their implications. Schiffgens, J.O.; Simons, R.L.; 
Mann, F.M.; Carter, L.L. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Dec 1978. Contract EY-76-C-14-2170. 14p. 
(CONF-790125—73). Dep. NTIS, PC A02/MF AO1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The major conclusion is that the variation in damage rates in 
FMIT will be dominated by changes in flux, not spectrum. Through- 
out the test region where the flux is greater than 10'* n/cm?s, the 
flux varies by a factor of about 20, while the spectral-averaged 
displacement and helium production cross sections for copper vary 
by less than factors of two and four, respectively. The corresponding 
helium-to-dpa ratios bracket a fusion reactor first wall value for 
copper (i.e., 7.7 appm He/dpa). With the Li(d,n) yields and copper 
damage energy and helium production cross sections used in this 
study, the test volumes for which the displacement and total helium 
production rates are greater than those at a D-T fusion reactor first 
wall, with a loading of 1.245 MW/m2, are about 100 and 130 cm‘, 
respectively. 


47998 (TREE—1369) Preliminary studies for the PDX tokamak 
radiation shield design. Grimesey, R.A.; Scott, A.J.; Nigg, D.W.; 
Wheeler, F.J. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Jul 1979. Contract EY-76-C-07-1570. 170p. Dep. NTIS, PC 
A08/MF AOl1. 

Shielding calculations have been done to arrive at a prelimi- 
nary radiation shield design for the Poloidal Diverter Experiment 
(PDX) tokamak at PPPL. The PDX, which will be used to study 
plasma impurities in tokamaks, may generate up to 10'* 2.5-MeV 
neutrons per year from D—D reactions and 5 x 10" 14-MeV 
neutrons per year from D—T reactions. It was determined that 
shielding doors and a shielding roof must be added to the existing 
.813-m (32-in.) heavy (i.e., high density) concrete walls to reduce 
radiation doses to the control room adjacent to PDX and to the site 
boundary 150 m away to acceptable levels. A .381-m (15-in.) thick 
roof composed of borated water (5000 ppM) contained in steel cans 
was recommended. Two doors leading to the control room should 
be .305 m (1 ft) of polyethylene or water-filled cans backed by 5.08 
cm (2 in.) of steel or lead. 


47999 Cryopump measurements relating to safety, pumping 
speed, and radiation outgassing. Graham, W.G.; Ruby, L. (Lawrence 
Berkeley Laboratory, Berkeley, California 94720). J. Vac. Sci. Tech- 
nol.; 16: No. 3, 927-935(May 1979). 

A test cryopump has been constructed to investigate oper- 
ation in close proximity to a neutral beam, to determine static and 
dynamic pumping speeds, and to study a such as might be 
produced by a pulse of nuclear radiation. No difficulty was encoun- 
tered in operating the cryopump close to a deuterium neutral beam 
source suitable for a fusion-reactor injector. Static and dynamic 
pumping-speed measurements agreed well, but were somewhat 
lower than expectations, probably due to the unusual method chosen 
to supply liquid helium. Safety tests showed that hydrogen could not 
be ignited at any subatmospheric pressure resulting from a leak-up- 
to-air accident. The possible hazard of liquid-oxygen condensation in 
such accidents was not explored. Tests made with pulses of neutrons 
and gamma rays produced by a TRIGA reactor showed that the 
cryopump could be partially outgassed by radiation pulses of suffi- 
cient intensity. However, the effect is ascribed to the gamma-ray 
component of the TRIGA pulse which is about 10° times that 
expected from a fusion reactor such as TFTR. 


48000 Effect of °Li + °Li reactions in a fusion reactor operating 
of *Li(p,a)*He. Ruby, L.; Lung, T.P. (Univ. of California, Berkeley). 
Nucl. Sci. Eng.; 69: No. 1, 107-109(Jan 1979). 

Ancillary *Li + ®Li reactions will produce products, some of 
which are radioactive, in a fusion reactor operating on the 
®Li(p,a)*He cycle. Available cross-section data for ®*Li + ®Li 
reactions have been used to compute the reaction rates as a function 
of temperature in such a reactor. Below 80 keV, the rate of ancillary 
reactions is less than that for 'H + ®Li by at least 10°, but this factor 
diminishes until at 270 keV it is only ~ 10. An appreciable fraction 
of the ancillary reactions leads to the radioactive products 7Be + n. 


GENERAL AND MISCELLANEOUS 


48001 (DOE/FERC—0026) Register of data standards: geo- 
graphic codes. (Federal Energy Regulatory Commission, Washing- 
ton, DC (USA)). Jun 1977. 38p. Dep. NTIS, PC A03/MF AOI. 
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This publication lists the three-digit codes for all the counties 
(and similar subdivisions) of the fifty states and the District of 
Columbia. (RWR) 


MANAGEMENT 
REFER ALSO TO CITATION(S) 47390 


48002 (DOE/AD—0010/4) Selected DOE headquarters publica- 
tions. (Department of Energy, Washington, DC (USA). Energy 
Library). Apr 1979. 91p. Dep. NTIS, PC AO5/MF AOl1. 

This publication provides listings of (mainly policy and pro- 
grammatic) publications which have been issued by headquarters 
organizations of the Department of Energy; assigned a DOE/XXX- 
type report number code, where XXX is the 1- to 4-letter code for 
the issuing headquarters organization; received by the Energy Li- 
brary; and made available to the public. 


48003 (DOE/TIC—10081) Development of automated welding 
process for field fabrication of thick walled pressure vessels: manage- 
ment plan. (Westinghouse Electric Corp., Tampa, FL (USA). Tampa 
Div.). 1 Feb 1979. Contract EF-78-C-01-2771. 41p. Dep. NTIS, PC 
A04/MF AOl. 

A Westinghouse Electric Corp. management plan is presented 
that consists of the following: management structure; management 
processes; contract work breakdown structure; schedules; cost plan; 
contract change control procedures; and government owned proper- 
ty (needs, control procedure, repair procedure). 


48004 (ORAU—158) Development of the Rocky Mountain 
Energy and Environmental Technology Center: a preliminary analysis. 
McKinley, T.; Doggette, J.; Little, J. (Oak Ridge Associated Univer- 
sities, Inc., TN (USA)). Jun 1979. Contract EY-76-C-05-0033. 35p. 
Dep. NTIS, PC A03/MF AO1. 

In July 1978, Rockwell International (the Rocky Flats De- 
partment of Energy facility) began a CETA training program in 
coordination with the Denver Employment and Training Adminis- 
tration. In less than one year, the Rockwell training effort had 
evolved into three separate programs, developed with the assistance 
of numerous state and local agencies, and housed within a facility 
known as the Rocky Mountain Energy and Environmental Technol- 
ogy Center (RME and ETC). The purpose of this analysis is to 
provide a program status report as of March 1979 and to highlight 
the events that have contributed to the evolution of RME and ETC. 
All of the organizations which have aided the development of RME 
and ETC are identified. The private and shared agendas of each are 
pe pon A historical synopsis is presented to provide a chronologi- 

time frame for program development. Training programs in 
machining, word processing, and chemical operating are described. 
Characteristics of the total 79 trainees enrolled are presented; termi- 
nations and placements to date are cited. RME and ETC represents 
one coordinated approach to industry-based CETA skills training. 
This report identifies the key elements that have contributed to the 
current RME and ETC. Recommendations are offered for present 
and future program implementation. | figure, 8 tables. 


48005 (PUB—5021) Proposal for Management Action Planning 
(MAP): a new approach to safety management. Woods, D.L.; Lati- 
mer, R.M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Mar 1979. Contract W-7405-ENG-48. 4lp. Dep. NTIS, PC 
A03/MF AOl. 

Management Action Planning (MAP) is a comprehensive 
approach to managing that prevents oversights when planning orga- 
nizational activities, solving problems, or making decisions. It is a 
supplement to the management systems currently used by organiza- 
tions. MAP is the positive side of the negative fault-finding accident/ 
incident investigation approach to correcting problems. It is a practi- 
cal, get-the-job-done approach to doing organizational activities 
with maximum productivity and profit. MAP helps managers ask the 
right questions so they can avoid oversights that may lead to 
accidents or incidents affecting people's safety, their productivity, or 
the outcome of the organization's activities. Most organizational 
activities involve doing projects, or making changes in normal 
operations. To do this successfully involves four activity areas: 
defining the proposed idea, getting ready, doing the project or 
making the change, and then ending the project or incorporating the 
change. To avoid oversights in any of these activity areas, managers 
need to address six general concerns: goals and policies, scheduling, 
finance, facilities and equipment, procedures and training, and per- 
sonnel. MAP helps determine which decisions to make, the level at 
which these decisions should be made, and then how to make them. 
There are five concerns that need to be considered when getting 
decision-making information: costs, benefits, risks, human factors, 
and political impact. Oversights that may affect people's safety or 
the results of the organization’s activity can be avoided when the 
proper decisions are made at the appropriate organizational level, 
and with enough of the right information. 


GENERAL AND MISCELLANEOUS 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 45816, 47099, 47246, 47247, 47329 


48006 (ANL—79-49) Nonlinear ergodic theorems for Abel 
means. Kaper, H.G.; Leaf, G.K. (Argonne National Lab., IL 
(USA)). Jun 1979. Contract W-31-109-ENG-38. 1lp. Dep. NTIS, PC 
A02/MF AOl. 

Ergodic theorems for Abel means of nonlinear contraction 
mappings and nonlinear contraction semigroups in a Hilbert space 
are considered. 


48007 (CONF-790483—1) Program adaptation and program 
transformation. Boyle, J.M. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 19p. Dep. NTIS, PC A02/MF 
AOl. 

From Workshop on practice in software adaptation and main- 
tenance; Berlin, F.R. Germany (5 Apr 1979). 

Library software should be adaptable in order to be efficient 
for use in production programs. This report discusses the automatic 
generation of an executable program from a high-level abstract 
specification; in the process, the generated program can be tailored 
to the program environment in which it will be used. Principles 
behind program adaptation and transformations (rewrite rules that 
manipulate the nontextual representation of the computer program) 
are given. (RWR) 


48008 (K/CSD/TM—26) Modifying the GNATS mesh genera- 
tion code to improve the modeling of branched structures. McGrath, 
S.V.; Schlemper, L.I. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). May 1979. Contract W-7405-ENG-26. 23p. Dep. NTIS, PC 
A02/MF AOl. 

The GNATS mesh generation program maps a grid of square 
elements called the I—J domain onto the structure to be modeled in 
the R—Z domain. The mesh density is controlled by simultaneously 
defining the boundaries in the two regions. Difficulties arise in 
modeling branched structures since they are not exactly representa- 
ble in the I—J domain. Branched structures can be approximated by 
using additional elements to separate the branch sides; however, this 
technique introduces geometric errors and can result in elements 
with unacceptable aspect ratios. This report documents modifica- 
tions to the GNATS mesh generator that permit geometrically 
accurate representations of branched structures. These modifications 
delete the additional elements and merge the common boundaries of 
the deleted elements. 9 figures. 


48009 (LA-UR—79-350) LASL-P code: an intermediate level 
vector language. Zucconi, L. (Los Alamos Scientific Lab., NM 
(USA)). 1979. Contract W-7405-ENG-36. 12p. (CONF-790818—1). 
Dep. NTIS, PC A02/MF AO1. 

From SIGPLAN symposium on compiler construction; Boul- 
der, CO, USA (8 Aug 1979). 

LASL P-code is derived from Pascal P-code, the machine 
language of the Pascal P-machine. It is used as an intermediate 
language by the Model and Pascal compilers running on the LASL 
CRAY-1 computer. Los Alamos Scientific Laboratory (LASL) P- 
code is also designed for use by a vector syntax Fortran language 
compiler. The LASL P-code translator runs on the CRAY-1 and 
generates CAL, Cray Assembly Language. It uses the vector capa- 
bilities of the CRAY-1. Vector operations are implicit in P-code. 
Vector load and vector store are explicit P-code instructions that 
create a vector descriptor on the P-machine stack. The vector 
described may be of length and stride not known at compile time. 
This feature is necessary if P-code is to support vector Fortran. 
Included in P-code are instructions for use by a global P-code to P- 
code optimizer. This optimizer accepts P-code from any compiler 
generating P-code and produces optimized P-code which is then 
submitted to the P-code translator. The optimizer performs live 
variable analysis, reallocates P-machine memory, and does common 
subexpression elimination. It performs interprocedural analysis and 
folds procedures in line where it is optimal to do so. (RWR) 


48010 (LBL—8721) Reasoning in incomplete domains. Rosen- 
berg, S. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Jan 1979. Contract W-7405-ENG-48. 25p. (CONF-790824— 
1). Dep. NTIS, PC A02/MF AOI. 

From 6. International joint conference on artificial intelli- 
gence; Tokyo, Japan (20 Aug 1979). 

Most real-world domains differ from the micro-worlds tradi- 
tionally used in A.I. in that they have an incomplete factual data base 
which changes over time. Understanding in these domains can be 
thought of as the gneration of plausible infoerences which are able to 
use the facts available, and respond to changes in them. A traditional 
rule interpreter such as Planner can be extended to construct plausi- 
ble inferences in these domains by allowing assumptions to be made 
in applying rules, resultsing in simplifications of rules which can be 
used in an incomplete data base; monitoring the antecedents and 
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consequents of a rule so that inferences can be maintained over a 
changing data base. 


48011 (LBL—9181) Specialized, multi-user computer facility for 
the high-speed, interactive processing of ex) data. Maples, 
C.C. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
May 1979. Contract W-7405-ENG-48. 9p. (CONF-790549—13). 
Dep. NTIS, PC A02/MF AO1. 

From Conference on computerized data - acquisition systems 
in particle and nuclear physics; Santa Fe, NM, USA (14 May 1979). 

A proposal has been made at LBL to develop a specialized 
computer facility specifically designed to deal with the problems 
associated with the reduction and analysis of experimental data. 
Such a facility would provide a highly interactive, graphics-oriented, 
multi-user environment capable of handling relatively large data 
bases for each user. By conceptually separating the general problem 
of data analysis into two parts, cyclic batch calculations and real- 
time interaction, a multilevel, parallel ne ay framework may be 
used to achieve high-speed data processing. In principle such a 
system should be able to process a mag tape equivalent of data 
through typical transformations and correlations in under 30 s. The 
throughput for such a facility, for five users simultaneously reducing 
data, is estimated to be 2 to 3 times greater than is possible, for 
example, on a CDC7600. 3 figures. 


48012 (ORO—5944-1) Mathematics in energy related research at 
the Tennessee Valley Authority, at Union Carbide’s Oak Ridge Facili- 
ties, and at University of Tennessee College of Engineering. Final 
report. Barett, L.K. (Tennessee Univ., Knoxville (USA). Dept. of 
Mathematics). May 1979. Contract ER-78-S-05-5944. 203p. Dep. 
NTIS, PC A10/MF AOl. 

This report contains a description of the work performed 
under the Department of Energy Contract No. ERO78-S-05-5944 to 
the University of Tennessee. The major objective of this contract 
was to survey and to classify a selection of the mathematics used in 
energy-related activities at the Tennessee Valley Authority (TVA), 
at Union Carbide’s Oak Ridge Facilities (UCORF), and at the 
University of Tennessee College of Engineering (UTCE). Eighty- 
seven projects were identified at these organizations in which math- 
ematics plays a significant modeling or problem-solving role. Uni- 
form abstracts of pe projects are included in this report, as well as 
abstracts of twenty-seven presentations by TVA and UCORF per- 
sonnel on the topic of mathematics in energy research, at the 1978 
Fall SIAM meeting. Classifications of these one hundred and four- 
teen abstracts are given in terms of the energy area or function 
involved and in terms of the mathematical disciplines used in the 
activity. Only a selection of the mathematical activity at the TVA, 
UCORF, and UTCE involved in energy research was obtained due 
to time and budget constraints. However, it was possible to make 
some important observations and recommendations based upon these 
sample data, and these are included in the summary of this report. 


48013 (SAND—79-0357) Sample rate reduction by decimation: 
procedures and effects. Yoder, J.R. (Sandia Labs., Albuquerque, NM 
(USA)). May 1979. Contract EY-76-C-04-0789. 27p. Dep. NTIS, PC 
A03/MF AOl1. 

The computing cost associated with digital signal processing 
and the need to treat signals acquired at different sampling frequen- 
cies motivate the need for sample rate-reduction procedures (deci- 
mation). The potential for error resulting from the application of 
such procedures is not always clearly understood. A review of the 
analytical treatment of decimation is given, along with suggestions 
for minimizing the effects of the resultant digital aliasing. Emphasis 
in the report is upon the graphical display of effects, since the 
literature treats the subject in a relatively abstract manner. 


48014 (SAND—79-0415) ACCEPT: three-dimensional electron/ 
photon Monte Carlo transport code using combinatorial geometry. 
Halbleib, J.A. Sr. (Sandia Labs., Albuquerque, NM (USA)). May 
1979. Contract EY-76-C-04-0789. 69p. Dep. NTIS, PC A04/MF 
AOl. 

The ACCEPT code provides experimenters and theorists 
with a method for the routine solution of coupled electron/photon 
transport through three-dimensional multimaterial geometries de- 
scribed by the combinational method. Emphasis is placed upon 
operational simplicity without sacrificing the rigor of the model. 
ACCEPT combines condensed-history electron Monte Carlo with 
conventional single-scattering photon Monte Carlo in order to de- 
scribe the transport of all generations of particles from several MeV 
down to 1.0 and 10.0 keV for electrons and photons, respectively. 
The model is more accurate at the higher energies with a less 
rigorous description of the particle cascade at energies where the 
shell structure of the transport media becomes important. Flexibility 
of construction permits the user to tailor the model to specific 
applications and to extend the capabilities of the model to more 
sophisticated applications through relatively simple update proce- 
dures. The ACCEPT code is currently running on the CDC-7600 
(66000) where the bulk of the cross-section data and the statistical 
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variables are stored in Large Core Memory (Extended Core Stor- 
age). 


48015 (SAND—79-0458C) Lipschitz constants and robust ODE 
codes. Shampine, L.F. (Sandia Labs., Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 32p. (CONF-790311—2). Dep. 
NTIS, PC A03/MF AO1. 

From 2. international conference on comp. meth. in nonlinear 
mech.; Austin, TX, USA (26 Mar 1979). 

Estimates of local Lipschitz constants can be computed 
cheaply with Adams and Runge—Kutta methods. ODE codes can 
be made more robust with this information by helping the user know 
if his problem is correctly formulated, if he is using the right kind of 
method, and if the method is being applied in a reliable way. 


48016 (SAND—79-0471C) Generalized Petersen graphs G(n,4) 
are Hamiltonian for All n not equal to 8*. Simmons, G.J.; Slater, P.J. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. 22p. (CONF-790482—2). Dep. NTIS, PC A02/MF AO1. 

From 10. S.E. conference on combinatorics, graph theory and 
computing; Boca Raton, FL, USA (2 Apr 1979). 

The generalized Petersen graph G(n,k) is defined to be the 
graph with vertex set [uo, u:, ..., u/sub n-1/, vo, vi, ..., v/sub n-1/] 
and edge set [(u/sub i/, u/sub i+1/), (u/sub i/, v/sub i/), (v/sub i/, 
v/sub i+k/)], where i is an integer modulo k. Obviously G(n,1) is 
Hamiltonian for all n 2 2. It is shown here that G(n,4) is always 
Hamiltonian except for G(8,4). The methods used here can easily be 
applied to other small cases. The proof is accomplished in several 
parts. 13 figures, 2 tables. (RWR) 


48017 (SAND—79-0694) Implementation of implicit formulas 
for the solution of ODEs. Shampine, L.F. (Sandia Labs., Albuquer- 
que, NM (USA)). Jun 1979. Contract EY-76-C-04-0789. 32p. Dep. 
NTIS, PC A03/MF AO1. 

Implicit formulas are quite popular for the solution of ODEs. 
They seem to be necessary for the solution of stiff problems. Every 
code based on an implicit formula must deal with certain tasks 
studied in this paper: (i) a choice of basic variable has to be made. 
The literature is extremely confusing as to what the possibilities are 
and the consequences of the choice. These matters are clarified. (ii) 
A test for convergence of the method for solving the implicit 
equations must be made. Ways of improving the reliability of this 
test are studied. (iii) Deciding when to form a new approximate 
Jacobian and/or iteration matrix is a crucial issue for the efficiency 
of a code. New insight which suggests rather specific actions will be 
developed. The paper closes with an interesting numerical example. 


48018 (SAND—79-0883C) Approximations of the critical region 
of the Friedman statistic. Iman, R.L.; Davenport, J.M. (Sandia Labs., 
Albuquerque, NM (USA); Texas Tech Univ., Lubbock (USA)). 
1979. Contract EY-76-C-04-0789. 23p. (CONF-790825—1). Dep. 
NTIS, PC A02/MF AO1. 

From Annual meeting of the American Statistical Associ- 
ation; Washington, DC, USA (12 Aug 1979). 

The Friedman test for the randomized complete block design 
is used to test the hypothesis of no treatment effect among k 
treatments with b blocks. Difficulty in determination of the size of 
the critical region for this hypothesis is compounded by the facts 
that the most recent extension of exact tables for the distribution of 
the test statistic by Odeh (1977) go up only to the case with k = 6 
and b = 6, and the usual chi-square approximation is grossly 
inaccurate for most commonly used combinations of (k,b). This 
paper compares two new approximations with the usual chi-square 
and F large-sample Shape yer This work represents an exten- 
sion to the two-way layout of work done earlier by the authors for 


the one-way Kruskal— Wallis test statistic. 4 figures, 2 tables. 


48019 (SLAC-PUB—2336) Tree-structured approach to nonpar- 
ametric multiple regression. Friedman, J.H. (Stanford Linear Accel- 
erator Center, CA (USA)). May 1979. Contract DE-ACO03- 
76SFO00515. 18p. (CONF-790492—1). Dep. NTIS, PC A02/MF AOI. 

From Smoothing techniques for curve estimation workshop; 
Heidelberg, F.R. Germany (1 Apr 1979). 

In the nonparametric regression problem, one is given a set of 
vector-valued variables X (termed carriers) and with each an associ- 
ated scalar quantity Y (termed the response). This set of carriers and 
associated responses is termed the training sample. In addition (usu- 
ally at some later time), one is given another set of vector-valued 
variables without corresponding responses, and the problem is to 
estimate each corresponding response using the values of its carriers 
and the training sample. The rule for performing the estimation is 
usually referred to as the model or regression function. In addition to 
this basic predictive role, there are usually other data analytic goals. 
One would like the model to reveal the nature of the dependence of 
the response on the respective carriers and lend itself to easy 
interpretation in a similar manner to the way parametric models 
often do via the fitted values of their parameters. The nonparametric 
regression models discussed here are based on binary trees. Succeed- 
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ing sections are headed splitting rule, stopping (termination) rule, the 
model, speculative splitting, example, and discussion. (RWR) 


48020 (UCRL—52668) REBEL/BASIC: language, a_ user's 
guide. Zarnstorff, M.C.; Greenwood, J.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 12 Mar 1979. Contract W- 
7405-ENG-48. 98p. Dep. NTIS, PC AO5S/MF AO1. 

A programmer's reference manual for the REBEL/BASIC 
computer language is described. In the first section, the generic 
features of the language are described, including statements, types, 
execution modes and operators. The second section describes each 
valid statement in REBEL/BASIC in detail. The statements are 
discussed in alphabetical order and thus this section is suitable for 
use as a language reference manual. (GHT) 


48021 (UCRL—52678) NIKE2D: an implicit, finite-deformation, 
finite-element code for analyzing the static and dynamic response of 
two-dimensional solids. Hallquist, J.O. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 3 Mar 1979. Contract W-7405- 
ENG-48. 109p. Dep. NTIS, PC A06/MF AO1. 

A user's manual is presented for NIKE2D along with a brief 
description of the implicit algorithm. Sample applications are pre- 
sented including the simulation of the necking of a unaxial tension 
specimen, a static analysis of an O-ring, and a cylindrical bar 
impacting a rigid wall. NIKE2D is an implicit, finite-deformation, 
large strain, finite-element code for analyzing the response of two- 
dimensional axisymmetric and plane strain solids. A variety of load- 
ing conditions can be handled including traction boundary condi- 
tions, displacement boundary conditions, concentrate nodel point 
loads, body force loads due to base accelerations, and body force 
loads due to spinning. Slide-lines with interface friction are available. 
Elastic, orthotropic, elastic-plastic, soil and crushable foam, thermo- 
elastic-plastic, and linear viscoelastic material models are implement- 
ed. Nearly incompressible behavior that arises in plasticity problems 
and elasticity problems with Poisson's ratio approaching 0.5 is ac- 
counted for in the element formulation to preclude mesh lock-ups 
and the associated anomalous stress states. Variable node elements 
are used for the spatial discretization, and profile (bandwidth) mini- 
mization is optional. 


48022 (UCRL—82472) Array processor implementation of 2-D 
digital filters. Twogood, R.E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 Mar 1979. Contract W-7405-ENG- 
48. 6p. (CONF-790716—1). Dep. NTIS, PC A02/MF AO1. 

From 1979 IEEE international symposium on circuits and 
systems; Tokyo, Japan (17 Jul 1979). 

The recent introduction of array processors for fast scientific 
computation has had an important impact on the field of digital 
signal processing. This paper investigates the potential application of 
the array processor (AP) to the implementation of 2-D finite impulse 
response (FIR) digital filters via the 2-D FFT algorithm. Both CPU 
and I/O effects are discussed, and architecture considerations, such 
as the amount of memory available in the AP, are analyzed with 
respect to their impact on the filtering algorithm. | figure. 


48023 (UCRL—82504) Digital, realizable Wiener filtering in 
two-dimensions, Ekstrom, M.P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 16 Mar 1979. Contract W-7405-ENG- 
48. 9p. (CONF-790719—1). Dep. NTIS, PC A02/MF AO1. 

From 1979 international symposium on mathematical theory 
for networks and systems; Delft, UK (3 Jul 1979). 

The extension of Wiener’s classical mean-square filtering 
theory to the estimation of two-dimensional (2-D), discrete random 
fields is discussed. In analogy with the 1-D case, the optimal realiz- 
able filter is derived by solution of a 2-D discrete Wiener—Hopf 
equation using a spectral factorization procedure. Computational 
— for performing the required calculations are discussed. 3 
igures. 


48024 (UCRL—82652) AP190L and PDP-KI10: a hardware/ 
software measurement report. Maron, N.; Sutherland, G.G. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 8 Mar 
1979. Contract W-7405-ENG-48. 16p. (CONF-790548—1). Dep. 
NTIS, PC A02/MF AO1. 

From 3. annual FPS users group meeting; Lake Buena Vista, 
FL, USA (6 May 1979). 

This report discusses an AP190L array processor (manufac- 
tured by Floating Point Systems of Beaverton, Oregon) interfaced to 
a PDP-10 (Digital Equipment Corporation, Maynard, Mass.). After 
AP software installation, an analysis of the overhead was performed. 
The results of these measurements and some conclusions are present- 
ed. An AP monitor and software interface were written to minimize 
the overhead from the PDP-10. A vector extension to the FOR- 
TRAN language called FIVE was developed to increase user access 
to the AP. Some of the problems associated with defining and 
ne FIVE are discussed. Its successes and limitations are 
reviewed. 2 figures, 2 tables. 
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48025 (UCRL—82751) TECO macro cross-referencer. Allen, 
M.J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 13 Apr 1979. Contract W-7405-ENG-48. Sp. (CONF- 
790454—5). Dep. NTIS, PC A02/MF AO1. 

From DECUS spring mini/midi symposium; New Orleans, 
LA, USA (17 Apr 1979). 

The TECO macro CREF.TEC generates a cross-reference 
listing of TECO macros which can be printed on a line printer, 
debugged, and documented by referring to the cross-reference list- 
ing. CREF.TEC was developed by use of RT-11 TECO version 29, 
but some care was to exclude TECO features not present in other 
implementations. 


48026 Analysis of optimal finite-element meshes in R. Babuska, 
I.; Rheinboldt, W.C. Math. Comput.; 33: No. 146, 435-463(Apr 1979). 

A theory of a posteriori estimates for the finite-element 
method was developed earlier by the authors. Based on this theory, 
for a two-point boundary value problem the existence of a unique 
optimal mesh distribution is proved and its properties analyzed. This 
mesh is characterized in terms of certain, easily computable local 
error indicators which in turn allow for a simple adaptive construc- 
tion of the mesh and also permit the computation of a very effective 
a posteriori error bound. While the error estimates are asymptotic in 
nature, numerical experiments show the results to be excellent al- 
ready for 10% accuracy. The approaches are not restricted to the 
model problem considered here only for clarity; in fact, they allow 
for rather straightforward extensions to more general problems in 
one dimension, as well as to higher-order elements. 


48027 Simplified galerkin method for hyperbolic equations. Chin, 
R.C.Y.; Hedstrom, G.W.; Karlsson, K.E. (U. S. Energy Research 
and Development Administration). Math. Comput.; 33: No. 146, 647- 
658(Apr 1979). 

We modify a Galerkin method for nonlinear hyperbolic equa- 
tions so that it becomes a simpler method of lines, which may be 
viewed as a collocation method. The high order of accuracy is 
preserved. We present a linear wave analysis of the scheme and 
discuss some aspects of nonlinear problems. Our numerical experi- 
ments indicate that the addition of a proper artificial viscosity makes 
the method competitive and the common difference schemes, even 
when the solution has discontinuities. 


48028 Nonreflecting boundary conditions for nonlinear hyperbol- 
ic systems. Hedstrom, G.W. (Lawrence Livermore Laboratory, Uni- 
versity of California, Livermore, California 94550). J. Comput. Phys.; 
30: No. 2, 222-237(Feb 1979). 

Consider a nonlinear hyperbolic system v/sub t/+A (v) v/ 
sub chi/=0 for chi>0 and t>0. Suppose that the boundary chi=0 
has been introduced only in order to limit the size of a computational 
problem. Suppose also that on physical grounds we know that no 
waves cross the boundary from the region chi>0. We need a 
boundary condition at chi=0 which expresses this fact. If our 
problem has no strong outgoing shocks, we may use the condition 
that at chi=0 the solution v lies in the manifold generated by the 
Riemann invariants of the outgoing characteristics. For the equations 
of gas dynamics with an outflow boundary at chi=0 this condition 
may be written c/sub upsilon/yarho/sub t/+cvyrho/sub t/ 
+arhoS/sub t/=0, where a is the sound speed. 


48029 Locating maximum variance segments in sequential data. 
Bement, T.R.; Waterman, M.S. (Los Alamos Scientific Lab., NM). 
Mathematical Geology; 9: No. 1, 55-61(1977). 

An automated method is presented for the identification of 
peaks in sets of sequential data. The method is based upon the 
location of those segments with maximum variance, and has the 
advantage of guarding against the masking of small-scale effects by 
large-scale effects. The procedure is illustrated with data taken as 
part of the National Uranium Resource Evaluation project. 2 figures, 
2 tables. 


48030 Course lecture (CE-1703): numerical solution of ordinary 
differential equations (13 May 1979) (Engineering Methods). (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). (CAPE— 
2625). 

37 drawings. 

This course is a survey of current numerical techniques for 
the solution of the initial value problem for ordinary differential 
equations. Runge-Kutta, linear multistep, and extrapolation methods 
are covered. In addition, topics include order, error behavior and 
control, numerical stability, and stiffness. 


48031 Course lecture (CE-1316): notes using the CRAY computer 
(27 Apr 1979) (Engineering Methods). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). (CAPE—2634). 

538 drawings. 

Lectures for CRAY-1 users at the NMFECC are presented. 
(GHT) 
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Course lecture (CE-3125): computer programming (11 Jun 

(Engineering Methods). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2635). 

96 drawings. 

This course is an introductory course in computer program- 
ming. Emphasis is placed on learning FORTRAN IV and learning 
to use the LLL time-share computer system. Problems are chosen to 
stimulate interest in computers. The emphasis is on methods of 
attack; problems are not chosen from any specific discipline. 


48033 Course lecture: mathematics and algebra review (13 Mar 
1979) (Engineering Methods). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). (CAPE—2631). 

139 drawings. 

Algebra is presented as a useful tool. Fundamental princi = 
are given along with examples from all fields of technology. (GHT) 


48034 Numerical methods (Jan 1970) (Engineering Materials). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
(CAPE—2616). 

154 drawings. 

Topics covered include: solution of algebraic and transcen- 
dental equations; matrix algebra; simultaneous linear equations; 
matrix —— problems; interpolation; numerical integration; and 
initial value problems. (GHT) 


48035 Schematic - (MCS-80) programmed I/O arithmetic proc- 
essing unit (14 Jul 1978) (Engineering Materials). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). (CAPE—2494/1). 

1 drawings. 

A schematic of MCS-80 microcomputer is provided. This unit 
is an Intel Corp. 8080 central processor integrated circuit, interfaced 
with LLL - designed control logic which provides a complete, low- 
cost digital computer system with erasable and programmable fixed 
memory for a set of 72 instructions and up to 20k 8-bit words of 
memory. (GHT) 
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48036 (DOE/TIC—10144) Information management problems 
relating to numeric data base services for DOE. QEI report 9413 
(Interim report for Phase II of QEI project 4191). Kuipers, J.W.; 
Thorpe, R.W. (QEI, Inc., Bedford, MA (USA)). 13 Apr 1979. 
Contract EU-78-C-01-6182. 50p. (QEI-Report—9413). Dep. NTIS, 
PC A03/MF AOl. 

Problems of numeric data are examined as these relate to the 
question of possible steps toward implementation of an integrated 
national information system for DOE. It is proposed that DOE make 
policy and organization changes in order to centralize and upgrade 
information management as a particular responsibility for the over- 
sight of DOE-wide information requirements. Eight points to be 
emphasized in such a program are set forth. (RWR) 


48037 (PB—286654) Experiment in data tagging in information- 
accessing services containing energy-related data. Final report 1975— 
78. (National Science Foundation, Washington, DC (USA)). Aug 
1978. 79p. NTIS PC A0S/MF AO1. 

This report describes the results of an experiment conducted 
by Chemical Abstracts Service (CAS), on the use of ‘data tags’ in a 
machine-readable output file for incorporation into an on-line search 
service. ‘Data tags’ are codes which uniquely identify specific types 
of numerical data in the corresponding source documents referenced 
in the file. Editorial and processing procedures were established for 
the identification of data types; the recording, editing, verification, 
and correction of the data tags; and their compilation into a special 
version of ENERGY, a CAS computer-readable abstract text file. 
Possible data tagging plans are described and criteria for extended 
studies in data tagging and accessing are outlined. 





CORPORATE INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published 
literature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applicable, 
are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (TID-4585) is used in the standardization of corporate entries. 
TID-4585 is available for purchase from the National Technical 
Information Service (NTIS), U. S. Department of Commerce, 
Springfield, Virginia 22161. 


A 


Acurex Corp., Mountain View, CA (USA) 

Solar photovoltaic flat panel applications experiment. Draft final 
report, September 30, 1978—March 31, 1979, 4:46090 (DOE/ 
ET/23053—1) 

Aerospace Corp., El Segundo, CA (USA) 

Aircraft HO sub x and NO sub x emission effects on stratospheric 
ozone and temperature, 4:47381 (N—78-32596) 

Aerospace Corp., El Segundo, CA (USA). Ivan A. Getting Labs. 

Auroral pulsations from atmospheric waves. Interim report, 
4:47577 (AD-A—058834) 

Low-temperature differential scanning calorimetry of 
polysiloxanes. Interim report, 4:46222 (AD-A—059189) 

Radiation-induced response in shielded single and twisted-pair 
conductor cables. Interim report, 4:47323 (AD-A—059190) 

Agbabian Associates, El] Segundo, CA (USA) 

Evaluation of seismic analysis techniques for breeder reactor 
piping and equipment. Quarterly technical progress report, 
4:46674 (SAN—101 1-202) 

Agency for International Development, Washington, DC (USA). 

Office of Science and Technology 

Power transmissions for cottage industry, 4:47152 (PB—286471) 

AIA Research Corp., Washington, DC (USA) 

Phase one/base data for the development of energy performance 

standards for new buildings. Task report, 4:46884 (TID—28821) 
Air Force Aero-Propulsion Lab., Wright-Patterson AFB, OH (USA) 

An indicator for the detection of sulphur dioxide from cells and 

batteries. Final report mar-may 78, 4:47362 (AD-A—062031) 
Air Force Geophysics Lab., Hanscom AFB, MA (USA) 

A method for treating the sheath size in the Langmuir Mott-Smith 
equations. Environmental research papers, 4:47579 (AD-A— 
058961) 

Afg]l fiscal year 1980 air force technical objectives document. 
Special repts, 4:47574 (AD-A—061900) 

Problems in modeling the earth's trapped radiation environment. 
Scientific report No. 1, 1 October 1977-30 September 1978, 
4:47584 (AD-A—059273) 

Spacecraft charging at geosynchronous orbit - solution for eclipse 
passage. Air force surveys in geophysics, 4:47580 (AD-A— 
058983) 


Air Force Inst. of Tech., Nec cane ie AFB, OH (USA). School 
of Systems and 
Prediction of selected jet fuel test results using ASTM test method 
D2887 data with multiple linear regression analysis , 4:45912 
(AD-A—059185) 
Air Force Weapons Lab., Kirtland AFB, NM (USA) 
Shiva electromagnetic implosion x-ray source. Final report, 
4:47978 (AD-A—061884) 
Akron Univ., OH (USA) 
Experimental vibration study of in-air and fluid coupled co-axial 
cylinders, 4:46553 (CONF-790802—39) 
Akron Univ., OH (USA). Dept. of Mechanical Engineering 
Experimental seismic test of fluid coupled co-axial cylinders, 
4:46552 (CONF-790802—36) 
Alaska Univ., College (USA). Geophysical Inst. 
Operation of a telemetered seismic network on the Alaska 
Peninsula, 4:47544 (DOE/ER/70006—6) 
Alaska Univ., College (USA). Inst. of Marine Science 
Copper in the sea: a physical—chemical study of reservoirs, fluxes, 
and pathways in an Alaskan fjord, 4:47423 (DOE/EV/70001— 


44) 
Alaska Univ., Fairbanks (USA). Inst. of Arctic Biology 


Nutritional significance of Copper—Bering Intertidal System to 
spring-migrating shorebirds breeding in western Alaska. Annual 
report, April 1, 1977—March 31, 1978, 4:47424 (DOE/EV/ 
71014—1) 

Alaska Univ., Fairbanks (USA). Inst. of Marine Science 

Suspended sediments and related limnology of an alpine lake 
system. 3rd year-end report, 1 June 1977—30 September 1978, 
4:47442 (DOE/EV/71010—3) 

Allied Chemical Corp., Idaho Falls, ID (USA) 

Radiation exposure at the Idaho Chemical Processing Plant, 
4:47521 (IAEA-SM—242/35) 

Allied Chemical Corp., Idaho Falls, ID (USA). Idaho Chemical 

Programs - Operations Office 

Heat transfer in high-level waste management, 4:45990 (CONF- 
790822—1) 

American Cyanamid Co., Bound Brook, NJ. Chemical Research Div. 

An investigation of potential water-soluble chemiluminescent 
materials. Annual summary progress report, 1 September 1977- 
31 August 1978, 4:47112 (AD-A—061007) 

Ames Lab., IA (USA) 

Graphite morphologies in the solidification of high purity Fe-C-Si 
alloys, 4:47064 (IS—4693) 

Proximity electron tunneling study of V and VsGa, 4:47836 (IS- 
M—190) 

Versatile, computer-controlled, scanning moncchromator for 
elemental analysis: software iy beehe 4:47099 ee cae 

— Oil Co., Naperville, IL (USA). 
pt. 

Catalyst development for coal liquefaction. Final report, 4:45814 
(EPRI-AF—1084) 

Study of ebullated bed fluid dynamics for H-coal. Quarterly 
progress report No. 4, September 1—November 30, 1978, 
4:45818 (FE—2588-15) 

AN SSSR, Moscow. Inst. Metallurgii 

Positron trapping defects in Pt, Al, and Al-0.1-at.% Mg following 

d-Be neutron irradiation, 4:47014 (BNL—26183) 
AN SSSR, Moscow. Inst. Vysokikh Temperatur 

Tests and studies of USSR materials at the US coal burning MHD 

facility UTSI-2, 4:46848 (CONF-7805142—1) 





ARGONNE NATIONAL LAB., IL (USA) 


Argonne National Lab., IL (USA) 

Acoustic radiation and scattering from a group of circular 
cylinders, 4:46442 (ANL-CT—79-32) 

Advanced batteries for electric vehicles: a look at the future, 
4:46740 (CONF-790484— 1) 

Assessment of national consequences of increased coal utilization. 
Executive summary, 4:45890 (TID—2945(Vol.2)) 

Battery testing using a PDP-11 computer with RSX-11M and a 
CAMAC serial highway, 4:46750 (CONF-790454—4) 

Bayesian approach to forecasting technical success, 4:46783 
(CONF-790475—1) 

Bias factors for radiation creep, growth and swelling, 4:47016 
(CONF-790555—2) 

Coal refuse reclamation project, 4:45835 (CONF-790496— 1) 

Comprehensive resurvey program to prevent radiological 
incidents at a national laboratory, 4:47507 (CONF-780657—5) 

Definition and analysis of the barriers to the implementation of 
urban energy recovery systems, 4:46917 (ANL/CNSV-TM—2) 

Deuterium and helium-ion irradiation effects on TiB2z coatings, 
4:47057 (CONF-790442— 14) 

Distribution and classification of local socio-economic impacts 
from energy development, 4:46765 (CONF-790481—1) 

Domain and surface structures of sodium tungsten bronzes, Na/ 
sub x/WOs (0.4 < x < 1), 4:47039 (ANL—78-63) 

Dynamic surface-pressure instrumentation for rods in parallel 
flow, 4:46404 (CONF-790503—6) 

Effect of radiation quality and repair processes on the incidence of 
neoplastic transformation in vitro, 4:47497 (CONF-790524—9) 
Energy and labor cost of gasoline engine remanufacturing, 4:46899 

(ANL/CNSV—1) 

Environmental and technical aspects of the utilization of SRC, 
AFBC, and low-Btu coal gasification in industrial processes, 
4:45887 (ANL/EES-TM—49) 

Environmental control implications of generating electric power 
from coal, 4:45841 (ANL/ECT—2) 

Evidence of future increases in the impact of conventional electric 
facilities on rural communities, 4:46762 (ANL/EES-TM—S52) 
Flow-velocity-dependence of damping in tube arrays subjected to 

liquid cross flow, 4:46548 (ANL-CT—79-20) 

Fluctuation analysis of fast reactor safety experiments in treat, 
4:46615 (ANL—78-102) 

INSITE information system data graphs, 4:46575 (NUREG/CR— 
0498) 

Iodine stress-corrosion cracking in irradiated Zircaloy cladding, 
4:46403 (CONF-790441—7) 

Lithium/metal sulfide battery development, 4:46741 (CONF- 
790538—10) 

Materials technology for coal-conversion processes. Sixteenth 
quarterly report, October—December 1978, 4:45782 (ANL—79- 
23) 


Membrane oxygen enrichment cost and application evaluation, 
4:47146 (ANL—78-108) 

Modification of the Argonne tandem, 4:47284 (CONF-781051—5) 

Nodal method for fast reactor analysis, 4:46447 (CONF-790402— 
19) 

Nonlinear ergodic theorems for Abel means, 4:48006 (ANL—79- 
49) 

Observation of voltage fluctuations in a superconducting magnet 
during MHD power generation, 4:46847 (CONF-780952—24) 

Overview of future western coal transport on Great Lakes 
shipping, 4:45871 (ANL/EES-TM—51) 

Overview of the Department of Energy's research, development 
and demonstration program for the recovery of energy and 
materials from urban waste, 4:46038 (CONF-790373—1) 

Physics of reactor safety. Quarterly report, October—December 
1978, 4:46662 (NUREG/CR—0759) 

Possible viscosity effects in neutron-induced fission of 7°*Th and 
238, 4:47805 (CONF-790507—7) 

Production of ultra-cold neutrons using Doppler-shifted Bragg 
scattering and an intense pulsed neutron spallation source, 
4:47824 (ORO—2504-291) 

Program adaptation and program transformation, 4:48007 (CONF- 
790483—1) 

Properties of the hadronic system produced in antineutrino proton 
interactions, 4:47647 (ANL-HEP-CP—79-11) 

Radioactive waste management at a Liquid Metal Fast Breeder 
Reactor, 4:45989 (CONF-790374—1) 

Rates, distances, and energy control of electron tunneling 
reactions in rigid media, 4:47132 (CONF-790524—7) 


ERA Vol. 4, No. 18 


Reactor Development Program progress report, February 1979, 
4:46616 (ANL-RDP—80) 

Regeneration of sulfated limestone from FBCs. Quarterly report, 
October—December 1978, 4:45834 (ANL/CEN/FE—79-2) 

Scattering of ultrasonic waves by periodically roughened surfaces, 
4:45788 (CONF-790505—17) 

Some numerical results with the COMMIX-2 computer code, 
4:46661 (NUREG/CR—0741) 

Training of nuclear power professionals in international courses, 
4:46398 (CONF-790489—1) 

Trends and issues in energy supply and demand in the Midwest, 
4:46804 (ANL/EES-TM—48) 

Twopool strategy and the combined compressible/incompressible 
flow problem, 4:46549 (CONF-790402—23) 

235) fission mass and counting comparison and standardization, 
4:47829 (ANL/NDM—48) 

VENUS-III two-dimensional multi-component thermal hydraulic 
techniques, 4:46624 (CONF-790402— 18) 

Arizona Univ., Tucson (USA). Office of Arid Lands Studies 
Federal-state water use relations in the American west: An 

evolutionary guide to future equilibrium. Information paper, 
4:46777 (PB—286309) 

a mead Waterways Experiment Station, Vicksburg, MS 

Aquatic disposal field investigations Galveston, Texas, offshore 
disposal site. Evaluative summary. Final report, 4:47427 (AD- 
A—061844) 

Army Environmental Hygiene Agency, Aberdeen Proving Ground, 
MD (USA) 

Laser hazards bibliography. August 1978. Ninth edition, 4:47535 
(AD-A—061958) 

Arnold Engineering Development Center, Arnold Air Force Station, 
TN (USA) 

In situ optical techniques for jet engine exhaust hydrocarbon 
detection. Final report Sep 1976-Oct 1977, 4:46894 (AD-A— 
061673) 

Association Euratom-CEA sur la Fusion, Centre d'Etudes Nucleaires 
de Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma 
et de la Fusion Controlee 
High power neutral injection and ion power balance in TFR, 

4:47872 (EUR-CEA-FC—915) 

Atlantic Research Corp., Alexandria, VA (USA) 

Development of coatings for protection of coal during transport 
and storage. Final report, December 15, 1977—-September 15, 
1978, 4:45872 (COO—4632-2) 

Atomics International Div., Richland, WA (USA). Rockwell Hanford 
Operations 
Granulometric data 216-S crib facilities monitoring well 

sediments, 4:47407 (RHO-LD—70) 

High-temperature piping design technology. Semi-annual 
technical progress report, October 1978—March 1979, 4:46457 
(ESG-DOE— 13274) 

Sodium technology program. Quarterly technical progress report, 
January—March 1979, 4:46456 (ESG-DOE— 13272) 

Vitrification of Hanford radioactive defense wastes, 4:45995 
(RHO-SA—89) 

Auburn International, Inc., Danvers, MA (USA) 

Evaluation of a unique void fraction monitoring system, 4:47226 
(EPRI-NP—1012) 

— Industries, Inc., Silver Spring, MD (USA). Vitro Labs. 

v. 

Tank barge oil pollution study. Final report, July 1977-February 
1978, 4:45904 (AD-A—059116) 

Avco-Everett Research Lab., Everett, MA (USA) 

Exciplex laser kinetics. Interim technical report 1 Mar-31 Jul 1978, 
4:47189 (AD-A—061863) 

Avco-Everett Research Lab., Inc., Everett, MA (USA) 

Metal vapor excimer laser. Quarteriy progress report, November 
1, 1978—January 31, 1979, 4:47192 (COO—4275-7) 


oe and Wilcox Co., Akron, OH (USA). Nuclear Equipment 
Vv. 


Experimental seismic test of fluid coupled co-axial cylinders, 
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cryptand, 4:47110 (MLM—2622) 

Mound Lab., Miamisburg, OH (USA) 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM—2608) 

Studies of directly absorbing fluids for mid-temperature solar 
thermal applications, 4:46226 (MLM—2625(OP)) 


Nagoya Univ. (Japan). Inst. of Plasma Physics 
An optimization of plasma cross section from a point of view of 
alpha particle confinement, 4:47876 (N—78-32878) 
Electron cyclotron heating for bumpy torus, 4:47874 (N—78- 
32873) 
Electrostatic low-frequency instability of cylindrical tokamak, 
4:47933 (N—78-32872) 


ERA Vol. 4, No. 18 


End plugging of a linear theta pinch by pulsed mirrors, 4:47875 
(N—78-32876) 

Kinetic effects on the convective plasma diffusion and the heat 
transport, 4:47914 (N—78-32871) 

Nonlinear propagation of the extraordinary mode in a hot 
magnetoplasma, 4:47945 (N—78-32874) 

Possibility of stable implosion of structured pellet, 2, 4:47983 (N— 
78-32406) 

Radiation phenomena of plasma waves. part 2: radiation from 
point sources, 4:47943 (N—78-32869) 

Radiation phenomena of plasma waves. part 3: radiation from 
finite sources, 4:47944 (N—78-32870) 

National Aeronautics and Space Administration, Cleveland, OH 

(USA). Lewis Research Center 

Commercial phosphoric acid fuel cell system technology 
development, 4:46858 (DOE/NASA/11272—79/1) 

Performance of a 14.9-kW laminated-frame dc series motor with 
chopper controller, 4:46927 (DOE/NASA/1044—79/2) 

Performance optimization of an MHD generator with physical 
constraints, 4:46842 (DOE/NASA/2674—79/5) 

Preliminary study of optimum ductburning turbofan engine cycle 
design parameters for supersonic cruising, 4:46897 (N—79- 
12083) 

Recent advances in redox flow cell storage systems, 4:46860 
(DOE/NASA/1002—79-4) 

Redox flow cell energy storage systems, 4:46865 (DOE/NASA/ 
1002—79/3) 

Safety considerations in the design and operation of large wind 
turbines, 4:46340 (DOE/NASA/20305—79/3) 

National Aeronautics and Space Administration, Greenbelt, MD 

(USA). Goddard Space Flight Center 

First results from the six-axis electron spectrometer on ISEE-1, 
4:47585 (N—78-32635) 

Inference of the ring current ion composition by means of charge 
exchange decay, 4:47581 (N—78-32898) 

National Aeronautics and Space Administration, Huntsville, AL 

(USA). George C. Marshall Space Flight Center 

MSFC hot air collectors. Final report, 4:46228 (N—79-12556) 

Spacelab mission 2 experiment descriptions, 4:47582 (N—79- 
12122) 

National Aeronautics and Space Administration, Moffett Field, CA 

(USA). Ames Research Center 

Nonlinear dynamic response of wind turbine rotors. Ph.D. thesis - 
MIT, 4:46341 (N—79-12542) 

National Bureau of Standards, Boulder, CO (USA) 

Superconducting devices and materials. A literature survey issued 
quarterly, January—March 1979, 4:47172 (NBS—79-01) 

National Bureau of Standards, Washington, DC (USA) 

Measurements and standards for nuclear materials safeguards. 
Quarterly technical report 1 May-1 Sep 1978, 4:46019 (PB— 
291354) 

National Bureau of Standards, Washington, DC (USA). Center for 

Radiation Research 

Diversion Path Analysis handbook. Volume 3 (of 4 volumes). 
Computer Program 1, 4:46011 (HCP/D6010—01/3) 

Diversion Path Analysis handbook. Volume 4 (of 4 volumes). 
Computer Program 2, 4:46012 (HCP/D6010—01/4) 

National Geophysical and Solar-Terrestrial Data Center, Boulder, 

CO (USA) 

Solar-geophysical data number 408, August 1978, Part I. (Prompt 
reports). Data for July 1978, June 1978, 4:47566 (PB—287440) 

Solar-geophysica! data number 408, August 1978. Part II. 
(Comprehensive reports). Data for February 1978—January 
1978 and miscellanea, 4:47567 (PB—287441) 

— Highway Traffic Safety Administration, Washington, DC 

( 

Multinational activities of major U.S. automotive producers. 
Volume I. Summary. Final report, July 1977-April 1978, 
4:46919 (PB—289106) 

Multinational activities of major U.S. automotive producers. 
Volume III. Research, development, and engineering abroad. 
Final report, July 1977-April 1978, 4:46921 (PB—289108) 

Multinational activities of major U.S. automotive producers. 
Volume IV. A preliminary evaluation of technology innovation 
and transfer. Final report, July 1977-April 1978, 4:46922 (PB— 
289109) 

Multinational activities of major U.S. automotive producers. 
Volume V. Diffusion of production and sales operations abroad. 
Final report, July 1977-April 1978, 4:46923 (PB—289110) 
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Multinational activities of major U.S. automotive producers. 
Volume II. Data on foreign facilities and operations. Final 
report, July 1977-April 1978, 4:46920 (PB—289107) 

os Oceanic and Atmospheric Administration, Rockville, MD 
The economics and engineering of large-scale algae biomass 

energy systems, 4:46088 (PB—287868) 

National Research Council, Washington, DC (USA) 

Review of criteria for packaging plutonium for transport by air. 
Technical report, 4:47179 (PB—287479) 

National Research Council, Washington, DC (USA). Committee on 
Biosphere Effects of Extremely-Low-Frequency Radiation 
Considerations of health benefit-cost analysis for activities 

involving ionizing radiation exposure and alternatives. 
Technical report, 4:47511 (PB—286555) 

National Science Foundation, Washington, DC (USA) 

Experiment in data tagging in information-accessing services 
containing energy-related data. Final report 1975—78, 4:48037 
(PB—286654) 

WECS Incompressible Complex Configuration Aerodynamics 
(WICCA), 4:46342 (PB—288474) 

National Technical Information Service, Springfield, VA (USA) 
Acoustooptical laser modulators and deflectors (citations from the 
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(NTIS/PS—78/1186) 

Acoustooptical laser modulators and deflectors (citations from the 
Engineering Index data base). Report for 1970-November 1978, 
4:47196 (NTIS/PS—78/1187) 

Car pools (a bibliography with abstracts). Report for 1970- 
November 1978, 4:46901 (NTIS/PS—78/1168) 

Combined cycle power generation (citations from the Engineering 
Index data base). Report for 1970-October 1978, 4:46353 
(NTIS/PS—78/1157) 
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Silver cells (citations from the Engineering Index data base). 
Report for 1970-November 1978, 4:46746 (NTIS/PS—78/1192) 
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(NTIS/PS—78/ 1164) 

Surface mining. Part I. Strip mining (citations from the 
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Natural Dynamics, Des Moines, IA (USA) 

Fast production of methane by anaerobic digestion. Volume 1. 
Final report, May 24, 1976—December 31, 1978, 4:46039 
(COO—2900-17(Vol.1)) 

Naval Avionics Facility, Indianapolis, IN (USA) 

Power distribution guidelines, 4:46365 (AD-A—059127) 

Naval Postgraduate School, Monterey, CA (USA) 

Electroexcitation of giant resonances between 4 MeV and 48 MeV 
excitation energy in '*°Ce , 4:47784 (AD-A—059060) 

Naval Research Lab., Washington, DC (USA) 

Brillouin backscatter dependence upon pulse amplitudes, timing, 
target material and geometry, 4:47984 (NRL-MR—3964) 

Differential cross section and related integrals for the Moliere 
potential. Final report, 4:47611 (AD-A—058945) 

Long-pulse laser-plasma interactions at 10'* to 10°° W/cm?, 
4:47985 (NRL-MR—3965) 

Results of the solar cell experiments on the NTS-2 satellite after 
223 days in orbit. Memorandum report jun 76-apr 78, 4:46065 
(AD-A—061857) 

Naval Surface Weapons Center, Silver Spring, MD (USA) 

A revised method for the determination of thiosulfate in the 
presence of bisulfite and dithionite. Technical report, 4:47094 
(AD-A—061648) 

Naval Weapons Center, China Lake, CA (USA) 

Heat exchanger technology needs for conservation research and 
technology, ERDA. Technical memo, 4:46915 (AD-A—058893) 

Naval Weapons Support Center, Crane, IN (USA) 

Evaluation program for secondary spacecraft cells: synchronous 
orbit testing of sealed nickel cadmium cells, 4:46751 (N—78- 
32551) 
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Survey of procedures for estimating the distribution of spherical 

particles from plane sections, 4:46940 (LA-UR—79-1229) 
Nevada Univ., Reno (USA). Desert Research Inst. 

Hydrologic data bank contents, 1978: user information bulletin 5, 
4:47542 (NVO— 1253-15) 

New England Aquarium Corp., Boston, MA (USA) 

Investigating the impact of drilling mud and its major components 
on bivalve species of Georges Bank, 4:47530 (COO—4580-1) 
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Solar sustenance project. Phase II. A workshop program for solar 
greenhouse and windowbox construction with performance 
testing. Final report, 4:46216 (PB—286394) 

New Mexico Univ., Albuquerque (USA) 

Effective U value--a new method for predicting average energy 
consumption for heating buildings. Final report, 4:46875 (PB— 
286380 
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Analysis of the REPFLO hydraulic model NMA L12, 4:46007 
(UCRL—15022) 

North Atlantic Treaty Organization, Brussels (Belgium). Committee 
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Remote sensing for the control of marine pollution. Preliminary 
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process. Proceedings of the CCMS round table discussions held 
in Duesseldorf on 8th-9th February 1977, 4:47458 (PB—286160) 
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Model studies of mixed-ion beta-aluminas, 4:47040 (CONF- 
790538—8) 

Northern Illinois Univ., Dekalb (USA) 
Dry Valley Drilling Project (DVDP), 4: plied oe 
Northern States Power Co., Minneapolis, MN (U 

District heating/cogeneration application phan for the 

Minneapolis - St. Paul area, 4:46796 (CONF-790443—3) 
Northwest Colorado Council of Governments, Frisco (USA) 

Energy impact: a community in action. A case-study project. An 

executive summary, 4:46769 (DOE/TIC—10591) 
Notre Dame Univ., IN (USA). Dept. of Physics 

Proximity electron tunneling study of V and V3Ga, 4:47836 (IS- 
M—190) 

Nuclear Regulatory Commission, Washington, DC (USA) 

A qualification testing program plan for SIMMER; A computer 
code for LMFBR disrupted core analysis. Research program 
planning report, 4:46668 (PB—283030) 

An integrated regional approach to regulating energy facility 
siting. Volume I. Final report on Phase 1, 15 September 1977-30 
June 1978, 4:46809 (PB—287103) 

An integrated regional approach to regulating energy facility 
siting. Volume II. Final report on Phase 1, 15 September 1977- 
30 June 1978, 4:46810 (PB—287104) 

Environmental standard review plans for the environmental 
review of construction permit applications for nuclear power 
plants, 4:46536 (NUREG—0S555) 

Nonintrusive local density determination in discontinuous fields by 
gammas or neutrons, 4:47322 (CONF-790602—40) 

Nuclear Regulatory Commission issuances, 4:46533 (NTISUB/ 
E—142-001) 

Nuclear Regulatory Commission issuances, 4:46534 (NTISUB/ 
E—142-002) 

Phenomena and scenarios related to a loss-of-heat-sink accident 
(with scram) in an LMFBR, 4:46620 (BNL-NUREG—25521) 

Public hearing process for nuclear power plants. Seminar report, 
4:46535 (NUREG—0545) 

Nuclear Regulatory Commission, Washington, DC (USA). Office of 

Administration 

Title list of documents made publicly available, 4:46538 
(NUREG—0540(Vol.1)(No.4)) 

Nuclear Regulatory Commission, Washington, DC (USA). Office of 

Inspection and Enforcement 

Public meeting on radiation safety for industrial radiographerss: 
remarks, questions and answers at five NRC regional meetings, 
4:47508 (NUREG—0495) 

Nuclear Regulatory Commission, Washington, DC (USA), Office of 

Nuclear Reactor Regulation 

Final environmental statement: Pilgrim Nuclear Power Station, 
Unit No. 2. Final supplement. Docket No. 50-471, 4:46574 
(NUREG—0549) 

Safety evaluation report related to operation of Fast Flux Test 
Facility. Supplement No. 1, 4:46651 (NUREG—0358(Suppl.1)) 
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Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 6.1.1, 4:46532 
(NTISUB/B/201—006-R9) 

Nuclear Regulatory Commission, Washington, DC (USA). Office of 

Nuclear Regulatory Research 

Water reactor safety research program. A description of current 
and planned research, 4:46650 (NUREG—0006) 

Nuclear Regulatory Commission, Washington, DC (USA). Office of 

State Programs 

Transportation of radioactive material in South Carolina. Report 
for 31 January 1977-1 February 1978, 4:45987 (PB—286866) 

NUS Corp., Pittsburgh, PA (USA). Cyrus William Rice Div. 

Refueling outage water clarity improvement study. Final report, 

4:46410 (EPRI-NP—1081) 
NUS Corp., Rockville, MD (USA) 

Gas Reactor International Cooperative Program. Interim report. 
Safety and licensing evaluaion of German Pebble Bed Reactor 
concepts, 4:46530 (COO—4057-7) 

Gas Reactor International Cooperative Program. Interim report. 
Construction and operating experience of selected European 
Gas-Cooled Reactors, 4:46435 (COO—4057-8) 
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Oakland Univ., Rochester, MI (USA). Dept. of Chemistry 
The evaluation of matrix elements with generalized spherical 
Gaussian wavefunctions. Part II. Two particle, many-center 
forms. Technical report No. 2, 1 May 1977-31 April 1978, 
4:47809 (AD-A—059130) 
Oak Ridge Associated Universities, Inc., TN (USA) 
Development of the Rocky Mountain Energy and Environmental 
Technology Center: a preliminary analysis, 4:48004 (ORAU— 
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Analysis 

Spontaneous cancer mortality rate and its relationship to specific 
energy consumption, 4:47509 (ORAU/IEA—79-7(R)) 

Oak Ridge Associated Universities, Inc., TN (USA). Manpower 

Education, Research and Tranining Div. 

Gamma spectra and nuclide identification catalog. 2nd edition, 
4:47780 (ORAU—132) 

Oak Ridge Gaseous Diffusion Plant, TN (USA) 

Environmental monitoring report: United States Department of 
Energy, Oak Ridge facilities, calendar year 1978, 4:47392 (Y/ 
UB—10) 

Hydraulic jumps in a partially filled rotating cylinder, 4:47632 (K/ 
TS—2936) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Pratt NTMS Quadrangle, Kansas, 4:45960 (GJBX—83(79)) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Palestine NTMS Quadrangle, Texas, 4:45966 (GJBX— 
92(79)) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Wichita Falls NTMS Quadrangle, Texas, 4:45967 (GJIBX— 
93(79)) 

Modifying the GNATS mesh generation code to improve the 
modeling of branched structures, 4:48008 (K/CSD/TM—26) 
National Uranium Resource Evaluation Program. Oklahoma pilot 

geochemical survey, 4:45952 (GJBX—46(79)) 
Oak Ridge National Lab., TN (USA) 

Advanced biological treatment of aqueous effluent from the 
nuclear fuel cycle, 4:45991 (CONF-790331—6) 

Analysis and computer programs for eddy current coils concentric 
with multiple cylindrical conductors, 4:47857 (ORNL—5220) 

Analysis of the heat and mass transfer processes of a UO2 bubble 
in sodium for the Fuel Aerosol Simulant Test (FAST), 4:46667 
(ORNL/NUREG/CR—0678) 

Analytical electron microscope study of the omega phase 
transformation in a zirconium—niobium alloy, 4:46957 (ORNL/ 
TM—6705) 

Analytical investigation of the applicability of an isochronous 
method for predicting creep deformations in structures at 
elevated temperatures, 4:46987 (ORNL/TM—6673) 

Analytical techniques for stress analysis of the nuclear steam- 
supply system: a bibliography, 4:46413 (NUREG/CR—0664) 

Application of COBRA*GCER to the CFTL bundle, 4:46449 
(CONF-790535—2) 
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Application of static and dynamic crack arrest theory to thermal 
shock experiment TSE-4, 4:46965 (NUREG/CR—0767) 

Assessment of advanced power cycles, 4:46349 (CONF-790602— 
51) 

Assessment of national consequences of increased coal utilization. 
Executive summary, 4:45890 (TID—2945(Vol.2)) 

Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334—10) 

Characterization and bulk properties of oxides, 4:47049 (CONF- 
790688—1) 

Characterization of heat treatment induced changes in Li—Na 
beta-alumina single crystals, 4:46955 (CONF-790538—6) 

Common-mode/common-cause failure: a review and a 
bibliography, 4:46654 (NUREG/CR—0566) 

Comparison of the HAARM-3 fallout model with Nuclear Safety 
Pilot Plant (NSPP) data, 4:46626 (CONF-790602—63) 

Computational model for the Oak Ridge National Laboratory 
(ORNL) Bulk Shielding Reactor (BSR), 4:46580 (CONF- 
790602—57) 

Core Flow Test Loop (CFTL) program, 4:46450 (CONF- 
790572—1) 

Correlation of rupture life, creep rate, and microstructure for type 
304 stainless steel, 4:46966 (ORNL—5523) 

Corrosion behavior of LMFBR fuel cladding in simulated water 
pool storage conditions, 4:46474 (ORNL/TM—6744) 

Crescent shape orbit diffusion in EBT. Theory section memo no. 
79, 4:47902 (CONF-790469—4) 

Critical pathways of polycyclic aromatic hydrocarbons in aquatic 
environments, 4:47430 (CONF-790486—3) 

Cycling indices for ecosystem models, 4:47410 (CONF-790726—2) 

Data acquisition and analysis system for the Holifield Heavy Ion 
Research Facility, 4:47286 (CONF-790549—8) 

Determination of the slope and intercept of the universal velocity 
profile from pressure loss measurements, 4:46448 (CONF- 
790535—1) 

Differential game theoretic approach to economics of renewable 
resources, 4:47465 (CONF-790716—2) 

District heating/cogeneration application studies for the 
Minneapolis - St. Paul area, 4:46796 (CONF-790443—3) 

Dry coal handling and feeding test facility feasibility study, 
4:45875 (ORNL/ENG/TM— 16) 

Economic impact analysis of energy facilities with particular 
reference to the Hartsville, Tennessee, area, 4:46576 (ORNL/ 
TM—6627) 

Eddy—current inspection for steam generator tubing program 
annual progress report for period ending December 31, 1978, 
4:46558 (NUREG/CR—0764) 

Energy Division annual progress report for period ending 
September 30, 1978, 4:46759 (ORNL—S5513) 

Energy-intensity and related parameters of selected transportation 
modes: freight movements, 4:46892 (ORNL—5554) 

Environmental impacts of coal extraction in Alabama: 1978— 
1985, 4:45849 (ORNL/TM—6793) 

Environmental monitoring report: United States Department of 
Energy, Oak Ridge facilities, calendar year 1978, 4:47392 (Y/ 
UB—10) 

Environmental toxicology: issues, problems, and challenges, 
4:47420 (CONF-790486—4) 

Evaluation of stochastic void models for bubble worth 
calculations, 4:46627 (CONF-790602—65) 

Event Handler II: a fast, programmable, CAMAC-coupled data 
acquisition interface, 4:47285 (CONF-790549—7) 

Fifteenth nuclear accident dosimetry intercomparison study: 
August 14—22, 1978, 4:47307 (ORNL/TM—6554) 

Finite temperature effects on microwave propagation in EBT, 
4:47868 (CONF-790469—2) 

Fish protection at steam-electric power plants: alternative 
screening devices, 4:47525 (ORNL/TM—6472) 

Fission product release during LWR loss-of-coolant accidents, 
4:46625 (CONF-790602—56) 

Gas Centrifuge Enrichment Plant seismic time history 
development, 4:45975 (ORNL/ENG/TM— 17) 

Gas-cooled reactors: the importance of their development , 
4:46437 (ORNL—S515) 

Generalized model for fuel choices with application to the paper 
industry, 4:46909 (CONF-790661—1) 

Heat-to-heat and directionality variations of elastic constants in 
types 304 and 316 stainless steel and 2 1/4 Cr—1 Mo steel, 
4:46948 (ORNL/TM—6879) 
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Influence of fission spectra uncertainties on calculated fast reactor 
parameters, 4:46452 (CONF-790602—61) 

Interface-currents integral transport model for treating doubly- 
heterogeneous, multisystem geometries, 4:46431 (CONF- 
790402—17) 

Internal bore welding of 2 1/4 Cr-1 Mo steel tube-to-tubesheet 
joints, 4:46472 (ORNL—5538) 

Introductory remarks to the thermochemical and thermal energy 
storage panel, 4:46716 (CONF-790515—2) 

Ionic conductivity and Raman spectra of Na—Li, K—Li, and K— 
Sn B-AlOs, 4:46984 (CONF-790538—7) 

ISX-A graphite limiter experiment, 4:47895 (CONF-790125—60) 

Leaching studies on coal and coal conversion wastes, 4:45836 
(CONF-790571—1) 

Liquid metal fast breeder reactor structural materials design 
considerations, 4:46445 (CONF-790236—1) 

Loop-current step response test procedure for thermocouples (23 
Jan 1978) (Engineering Materials), 4:47344 (CAPE—2612) 

Materials experience with tokamak plasmas, 4:47894 (CONF- 
790125—54) 

Mathematical modeling of recirculating fluidized beds, 4:47227 
(ORNL/MIT—284) 

Mechanisms and rates of atmospheric deposition of selected trace 
elements and sulfate to a deciduous forest watershed, 4:47382 
(ORNL/TM—6674) 

Model studies of mixed-ion beta-aluminas, 4:47040 (CONF- 
790538—8) 

Multirod Burst Test Program progress report, July—December 
1978, 4:46656 (NUREG/CR—0655) 

Net energy analysis of a cogeneration-district heating system and 
two conventional alternatives, 4:46797 (CONF-790659—1) 

Neutron scattering study of the magnetic transition in the 
reentrant superconductor Hoo 6Ero «RhsBs, 4:47041 (CONF- 
790653—6) 

Numerical calculation of the global and local components of the 
neutron noise field in BWR’s, 4:46405 (CONF-790519—6) 

Oak Ridge TNS Program: summary of FY 1978 activities, 4:47959 
(ORNL/TM—6720) 

Outlook for nuclear fission energy, 4:46539 (CONF-7811126—1) 

Overview of US efforts to validate analysis methods and design 
criteria, 4:46446 (CONF-790363—1) 

Performance of a field emission gun TEM/STEM, 4:47326 
(CONF-790418—7) 

Performance of HTGR fuel in HFIR capsule HT-33, 4:46438 
(ORNL—S5539) 

Personal radiation monitor (PRM) -belt model Q-2941A (24 Jan 
1978) (Engineering Materials), 4:47306 (CAPE—1684(Rev.1)) 

Preliminary analysis of surface displacement results in the 
creepdown irradiation experiment HOBBIE-1, 4:47018 
(NUREG/CR—0810) 

Proceedings of the third symposium on training of nuclear facility 
personnel, 4:46374 (CONF-790404—) 

Properties of single crystal beta’’-aluminas, 4:47048 (CONF- 
790538—9) 

Range calculations using multigroup transport methods, 4:47900 
(CONF-790125—57) 

Recent advances in design for low- and medium-energy heavy ion 
accelerators, 4:47251 (CONF-790327—7) 

Recovery of tritium from yttrium getters, 4:47976 (CONF- 
790125—58) 

Repair and cell cycle response in cells exposed to environmental 
biohazards. Progress report, June 1, 1978—May 31, 1979, 
4:47495 (ORO—4568-21) 

Review of supporting research at Oak Ridge National Laboratory 
for underground coal conversion, 4:45789 (CONF-790630—9) 

Safety of nuclear power, 4:46571 (DOE/TIC—10748) 

Simple annulus power balance in EBT-I, 4:47901 (CONF- 
790469—3) 

Simulation approach for base-line energy-siting analysis, 4:46363 
(CONF-790459—22) 

Siting and institutional impacts of RCRA, 4:47409 (CONF- 
790499—1) 

Sodium component reliability data collection at CREDO, 4:46453 
(CONF-790602—62) 

Spatial variation in void volume during charged particle 
bombardment: the effects of injected interstitials, 4:47015 
(CONF-790125—49) 
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Specifications for adjusted cross section and covariance libraries 
based upon CSEWG fast reactor and dosimetry benchmarks, 
4:46545 (ORNL—5517) 

Status of the Holifield Heavy Ion Research Facility, 4:47250 
(CONF-781113—30) 

Stochastic method for predicting the dispersion of thermal 
effluents in the environment, 4:47402 (CONF-781213—9) 

Summary and bibliography of operating experience with valves in 
light-water-reactor nuclear power plants for the period 1965— 
1978, 4:46416 (NUREG/CR—0848) 

Survey of industrial coal conversion equipment capabilities: 
mechanical piping connectors and expansion joints, 4:45804 
(ORNL/TM—6586) 

Technique for sensitivity analysis of space- and energy-dependent 
burn-up calculations, 4:46550 (CONF-790602—55) 

Theoretical evaluation of ex-vessel monitoring for initial fuel 
loading of a liquid metal fast breeder reactor, 4:46451 (CONF- 
790602—52) 

Theoretical studies for the Elmo Bumpy Torus (EBT) device, 
4:47903 (CONF-790469—5) 

Time dependence of gases from plasma-wall interactions in ISX- 
A, 4:47896 (CONF-790125—61) 

Transuranium processing plant report of production, status, and 
plans for the period January 1, 1978—September 30, 1978, 
4:47139 (ORNL—S5531) 

Ultrasonic evaluation of dissimilar-metal transition joint welds, 
4:46473 (ORNL/TM—6679/R1) 

User’s manual for PRESTO. A computer code for the 
performance of regenerative superheated steam-turbine cycles, 
4:46354 (ORNL—5547) 

Vegetation surfaces: a platform for pollutant/parasite interactions, 
4:47529 (CONF-790573—1) 

Waste disposal by shale fracturing at ORNL, 4:45996 (CONF- 
790711—2 

Oak Ridge v2 Plant, TN (USA) 

Environmental monitoring report: United States t of 
Energy, Oak Ridge facilities, calendar year 1978, 4:47392 (Y/ 
UB—10) 

Environmental monitoring report, United States Department of 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR/QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
hrase, if it appears additional information would be helpful. In cases 
or which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
‘See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 


references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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A-BOMB SURVIVORS/MEDICAL SURVEILLANCE 
Cholelithiasis and its long-term roentgenological aspects: 
Hiroshima and Nagasaki, 4:47491 (RERF-TR-10-78) 
ABSCESSES/DIAGNOSIS 
Desferoxamine mesylate (desferal): a contrast-enhancing agent for 
gallium-67 imaging, 4:47490 
ACCELERATOR BREEDERS/FEASIBILITY STUDIES 
Conceptual design and economic analysis of a light water reactor 
fuel enricher/regenerator. FY 1978 year-end report, 4:46443 
(BNL-50838) 
ACCELERATORS 
See also HEAVY ION ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
MICROTRONS 
STANFORD 20-GEV LINAC 
STORAGE RINGS 
SYNCHROTRONS 
VAN DE GRAAFF ACCELERATORS 
ZGS 
High energy carbon and hydrogen chemistry, 4:47477 (LBL-8623) 
ACCELERATORS/DATA ACQUISITION SYSTEMS 
Event Handler II: a fast, programmable, CAMAC-coupled data 
acquisition interface, 4:47285 (CONF-790549-7) 
ACCELERATORS/X-RAY DOSIMETRY 
Pulsed dosimetry of x-ray emission from a high-current relativistic 
electron beam, 4:47296 
ACCOUNTING/COMPUTER SIMULATION 
Uranium accountability for ATR fuel fabrication, a computer 
simulation, 4:46009 (CONF-790707-2) 
CES 


See QUARKS 


ACID ELECTROLYTE FUEL CELLS/TECHNOLOGY 
ASSESSMENT 
Commercial phosphoric acid fuel cell system technology 
development, 4:46858 (DOE/NASA/11272-79/1) 
ACOUSTIC MEASUREMENTS/MEASURING METHODS 
Measurement of sound velocity in liquid metals, 4:47336 (UCID- 
18171) 
ACTINIDE COMPOUNDS/RESEARCH PROGRAMS 
Nuclear sciences, 4:47136 (LBL-7355) 
ACTINIDE NUCLEI/EVALUATED DATA 
Symposium summary: nuclear data problems for thermal reactor 
applications, 4:46544 (EPRI-NP-1098-S4) 
ACTINIDES/RADIOCHEMICAL ANALYSIS 
Simultaneous determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
ACTINIDES/RECOVERY 
Process for recovering actinide values (DOE patent), 4:45984 
ACTINIDES/RESEARCH PROGRAMS 
Nuclear sciences, 4:47136 (LBL-7355) 
ACTINIDES/SEPARATION PROCESSES 
Recent Savannah River exterience and development with actinide 
separations, 4:47102 (DP-MS-78-64) 
ACTINIDES/SOLVENT EXTRACTION 
Study of bidentate compounds for separation of actinides from 
commercial LWR reprocessing wastes, 4:45994 (ICP-1180) 
ADHESIVES/FAILURES 
Low-temperature differential scanning calorimetry of 
polysiloxanes. Interim report, 4:46222 (AD-A-059189) 
ADHESIVES/LENSES 
Investigations of delaminations in polarizers for PLZT/TFPD 
lenses, 4:47061 (SAND-79-0141C) 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/DEPOSITION 
Resuspension of toxic aerosol using MATHEW-ADPIC wind 
field-transport and diffusion codes, 4:47391 (UCID-18204) 
AEROSOLS/ENVIRONMENTAL TRANSPORT 
Resuspension of toxic aerosol using MATHEW-ADPIC wind 
field-transport and diffusion codes, 4:47391 (UCID-18204) 
AEROSOLS/PARTICLE RESUSPENSION 
Resuspension of toxic aerosol using MATHEW-ADPIC wind 
field-transport and diffusion codes, 4:47391 (UCID-18204) 
AFTERGLOW/RECOMBINATION 
I. Coherence effects in Penning ionization. III. Volume 
recombination processes at high pressures. Technical report no. 
12, Dec 1977-Dec 1978, 4:47613 (AD-A-061704) 
AFTER-HEAT/DATA COMPILATION 
Nuclear data library of fission products for decay power 
calculation (BWR; PWR), 4:46658 (NUREG/CR-0705) 
AFTER-HEAT/TIME DEPENDENCE 
The effects of the depletion and buildup of fissile nuclides and of 
*881) fast fissions on fission product decay power. Doctoral 
thesis, 4:46546 (PB-289192) 
AGGLOMERATING ASH PROCESS/PROCESS 
DEVELOPMENT UNITS 
Inactivation/property management of the agglomerating burner 
PDU. Second quarterly technical progress report, 1 November, 
1978-31 January 1979, 4:45802 (FE-3023-3) 
Inactivation/property management of the agglomerating burner 
PDU. First quarterly technical progress report, 18 August 1978- 
31 October 1978, 4:45801 (FE-3023-1) 





AGR TYPE REACTORS/SPECIFICATIONS 


AGR TYPE REACTORS/SPECIFICATIONS 
Gas Reactor International Cooperative Pro; es. Interim report. 
Construction and Rayne ye of selected European 
Gas-Cooled Reactors, 4:46435 (COO-4057-8) 
AGRICULTURE/IRRIGATION 
Analysis of feasibility of electrical ar, management for irrigated 
agriculture in California, 4:46912 
AGRICULTURE/SOLAR ENERGY 
Solar and Special Studies Section, 4:46785 (ORNL-5513) 
AGRICUL ATER REQUIREMENTS 


A systematic examination of issues in con pe use of ground 
Ps surface waters. Final report, 4:474 
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See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/BREAKDOWN 

Investigation of high-voltage particle-initiated breakdown in gas- 
insulated systems. Final report, 4:46369 (EPRI-EL-1007) 

a modeling of aerosol-induced breakdown in air, 
4:4 

AIR HEATERS 
See also SOLAR AIR HEATERS 
AIR HEATERS/MATERIALS 
Materials, 4:47013 
AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 

Application of the phased approach to environmental assessment 
to the emission assessment of conventional combustion services, 
4:45846 (EPA-600/7-78-168) 

AIR POLLUTION/BIOLOGICAL EFFECTS 

Vegetation surfaces: a platform for pollutant/parasite interactions, 
4:47529 (CONF-790573-1) 

AIR POLLUTION/DATA PROCESSING 

User’s guide to the MASCON model: a mass-consis 
atmospheric-flux submodel to LIRAQ, 4:47360 (UCRL- 52400) 

AIR POLLUTION/DEPOSITION 

Mechanisms and rates of atmospheric deposition of selected trace 
elements and sulfate to a deciduous forest watershed (Roles of 
dry and wet deposition concentrations measured in Walker 
Branch Watershed), 4:47382 (ORNL/TM-6674) 

Vegetation surfaces: a platform for pollutant/parasite interactions, 
4:47529 (CONF-790573-1) 

AIR POLLUTION/ECONOMIC IMPACT 

Electric utility steam generating units: background information for 
proposed NOx emission standards, 4:47383 (PB-286155) 

apn utility steam generating units: background information for 

roposed SO2 emission standards. Supplement report, 4:47384 
{PB.286159) 

Electric utility steam generating units - particulate matter, 
background information for proposed emission standards, 
4:47385 (PB-286224) 

AIR POLLUTION/ENVIRONMENTAL EFFECTS 

Process measurements for environmental assessment, 4:47371 
(EPA-600/7-78-168) 

Visibility protection for class 1 areas: the technical basis. Final 
report, 4:47389 (PB-288842) 

AIR POLLUTION/ENVIRONMENTAL IMPACTS 

Electric utility steam generating units: background information for 
proposed NOx emission standards, 4:47383 (PB-286155) 

— utility steam generating units: background information for 

proposed SO2 emission standards. Supplement report, 4:47384 
{PB 286159) 

Electric utility steam generating units - particulate matter, 
background information for proposed emission standards, 
4:47385 (PB-286224) 

AIR POLLUTION/ENVIRONMENTAL TRANSPORT 

Mechanisms and rates of atmospheric deposition of selected trace 
elements and sulfate to a deciduous forest watershed (Roles of 
dry and wet deposition concentrations measured in Walker 
Branch Watershed), 4:47382 (ORNL/TM-6674) 

AIR POLLUTION/EVALUATION 

Process measurements for environmental assessment, 4:47371 
(EPA-600/7-78-168) 

AIR POLLUTION/HEALTH HAZARDS 

EPA air programs’ use of environmental assessments, 4:47372 
(EPA-600/7-78-168) 

Health related programs, 4:47375 aes 600/7-78-168) 

AIR POLLUTION/INTERACTION 

Vegetation surfaces: a platform for rabiieddadeiti interactions, 
4:47529 (CONF-790573-1) 

AIR POLLUTION/MATHEMATICAL MODELS 

Evaluation of diesel equipment deployment in underground coal 
mines. Volume I. Validation experiments for models of diesel 
exhaust contamination of mine atmospheres. Final report, | 
January 1976-31 April 1977, 4:45867 (PB-288716) 

AIR POLLUTION/MONITORING 

Annual environmental monitoring report: calendar year 1978, 

4:47396 (MLM-2608) 
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Assessment of effectiveness of the impact on a fog by a thermal 
point source, 4:47404 

China Lake spill tests, 4:47368 (DOE/EV-0036) 

Detection of atmospheric methane, 4:47365 (DOE/EV-0036) 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

Instrumentation assessment: JPL laser and TBDR methane 
monitors, 4:47366 (DOE/EV-0036) 

Review of the 1978 China Lake LNG dispersion experiments and 
instrumentation, 4:47367 (DOE/EV-0036) 

AIR POLLUTION/POLLUTION CONTROL 

Assessment of atmospheric emissions from petroleum refining, 
4:47380 (EPA-600/7-78-168) 

AIR POLLUTION/POLLUTION REGULATIONS 

Environment Midwest, January 1977 through December 1977, 
4:47388 (PB-286416) 

AIR POLLUTION/RESEARCH PROGRAMS 

Research, demonstration, training, and fellowship awards listing 
awards during October 1977-March 1978, 4:47390 (PB-289857) 

AIR POLLUTION/STANDARDS 
A fortran program for computing the pollutant standards index 
i), 4:47405 (PB-289924) 
AIR POLLUTION ABATEMENT/COAL PREPARATION 

Process for preparing sulfur-containing coal or lignite for 

combustion (Patent), 4:45839 
AIR POLLUTION CONTROL 

EPA air programs’ use of environmental assessments, 4:47372 
(EPA-600/7-78-168) 

AIR POLLUTION CONTROL/ENERGY CONSUMPTION 

Energy requirements of present pollution control technology 
Final report, 4 March 1976-30 June 1976, 4:47387 (PB- 286231) 

AIR POLLUTION CONTROL/STANDARDS 

Electric utility steam generating units: background information for 
proposed NOx emission standards, 4:47383 (PB-286155) 

Electric utility steam generating units: background information for 
proposed SO2 emission standards. Supplement report, 4:47384 
(PB-286159) 

Electric utility steam generating units - particulate matter, 
background information for proposed emission standards, 
4:47385 (PB-286224) 

AIR POLLUTION CONTROL/TECHNOLOGY ASSESSMENT 

Electric utility steam generating units background information for 
proposed SO2 emission standards. Final report, 4:47386 (PB- 
286225) 

Energy requirements of present pollution control technology. 
Final report, 4 March 1976-30 June 1976, 4:47387 (PB-286231) 

AIR POLLUTION MONITORS/COMPARATIVE 

EVALUATIONS 

Review of the 1978 China Lake LNG dispersion experiments and 
instrumentation, 4:47367 (DOE/EV-0036) 

AIR POLLUTION MONITORS/PERFORMANCE 

China Lake spill tests, 4:47368 (DOE/EV-0036) 

AIR QUALITY/STANDARDS 

EPA air programs’ use of environmental assessments, 4:47372 

(EPA-600/7-78-168) 
AIRCRAFT/ACCIDENTS 

Notes for a workshop on risk analysis and decision under 
uncertainty. The practical use of probabilistic and Bayesian 
methodology inreal life risk assessment and decision problems, 
4:46679 (UCRL-15007) 

AIRCRAFT/EXHAUST GASES 

Aircraft HO sub x and NO sub x emission effects on stratospheric 

ozone and temperature, 4:47381 (N-78-32596) 
AIRCRAFT/FUEL CONSUMPTION 
Advanced composites wing study program, Volume 2. Final 
report, 4:46896 (N-78-32186) 
AIRCRAFT/NICKEL-CADMIUM BATTERIES 
Alkaline nickel-cadmium storage battery (Patent), 4:46748 
AIRCRAFT/TRAFFIC CONTROL 

ATC accomodation of fuel conservative turbojet operations. Final 
report, 4:46893 (AD-A-059050) 

AIRCRAFT COMPONENTS/AERODYNAMICS 

Aerodynamic design and performance testing of an advanced 30 
deg swept, eight bladed propeller at Mach numbers from 0.2 to 
0.85. Final report, 4:46895 (N-78-32066) 

AIRCRAFT COMPONENTS/PERFORMANCE TESTING 

Aerodynamic design and performance testing of an advanced 30 
deg swept, eight bladed propeller at Mach numbers from 0.2 to 
0.85. Final report, 4:46895 (N-78-32066) 

AIRFOILS/DESIGN 

Advanced composites wing study program, Volume 2. Final 

report, 4:46896 (N-78-32186) 
ALABAMA/COAL DEPOSITS 

Remote sensing of strippable coal reserves and mine inventory in 
part of the Warrior coal field in Alabama. Final report, 4:45855 
(N-78-32520) 
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ALABAMA/COAL MINING 
Environmental impacts of coal extraction in Alabama: 1978-1985, 
4:45849 (ORNL/TM-6793) 
ALABAMA/COAL RESERVES 
Environmental impacts of coal extraction in Alabama: 1978-1985, 
4:45849 (ORNL/TM-6793) 
ALABAMA/WATER QUALITY 
Physical and chemical characterization of dredged material 
sediments and leachates in confined land disposal areas. Final 
~ 4:47428 (AD-A-061846) 
ALAS 


Financing an Alaska natural gas transportation system. Report to 
the President, 4:45929 (DOE/TIC-10402) 
ALASKA/COAL DEPOSITS 
Beluga coal field development: social effects and management 
alternatives (West side of Cook Inlet), 4:45869 (PNL-RAP-29) 
ALASKA/COASTAL REGIONS 
Nutritional significance of Copper-Bering Intertidal System to 
spring-migrating shorebirds breeding in western Alaska. Annual 
report, April 1, 1977-March 31, 1978, 4:47424 (DOE/EV/ 
71014-1) 
ALASKA/GEOCHEMICAL SURVEYS 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
ALASKA/NATURAL GAS 
Into the future with gas, 4:46820 
ALASKA/OIL FIELD 
Prediction of reservoir fluid recovery Sadlerochit formation 
Prudhoe Bay Field. Supplement A, 4:45895 
ALASKA/SEISMOLOGY 
Operation of a telemetered seismic network on the Alaska 
Peninsula, 4:47544 (DOE/ER/70006-6) 
ALASKA GAS PIPELINE/CONSTRUCTION 
Alaska Natural Gas Transportation Systems. White House Task 
Force Lead Agency report on construction delay and cost 
overruns, 4:45930 (DOE/TIC-10599) 
ALASKA GAS PIPELINE/COST 
Alaska Natural Gas Transportation Systems. White House Task 
Force Lead Agency — on construction delay and cost 
overruns, 4:45930 (DOE/TIC-10599) 
ALASKA GAS PIPELINE/ FINANCING 
Financing an Alaska natural gas transportation system. Report to 
the President, 4:45929 (DOE/TIC-10402) 
ALASKA OIL PIPELINE/ENVIRONMENTAL EFFECTS 
Suspended sediments and related limnology of an alpine lake 
system. 3rd year-end report, 1 June 1977-30 September 1978 
(Alaska), 4:47442 (DOE/EV/71010-3) 
ALASKA OIL PIPELINE/SEALING MATERIALS 
Use of cold applied elastomeric tapes on the Trans-Alaskan Pipe 
Line, 4:45910 
ALBEDO/DATA COMPILATION 
SAI/EPRI Albedo Information Library, 4:46409 (EPRI-NP-1017) 
ALCATOR DEVICE/ENERGY BALANCE 
Energy confinement of high-density tokamaks, 4:47908 (CONF- 
7709 167-) 
ALCATOR DEVICE/GAS BLANKETS 
Cold-plasma blankets, 4:47960 (CONF-7709167-) 
ALFVEN WAVES/CYCLOTRON FREQUENCY 
Alfven resonance effects on magnetosonic modes in large 
tokamaks, 4:47949 
ALGAE 
See also PHYTOPLANKTON 
ALGAE/DISTRIBUTION 
Phytoplankton and biomass distribution at potential OTEC sites, 
4:46209 (LBL-9054) 
ALGAE/HARVESTING 
The economics and engineering of large-scale algae biomass 
energy systems, 4:46088 (PB-287868) 
ALGEBRA/LECTURES 
Course lecture: mathematics and algebra review (13 Mar 1979) 
(Engineering Methods), 4:48033 (CAPE-2631) 
ALGORITHMS 
Locating maximum variance segments in sequential data, 4:48029 
ALKALOIDS/BIOSYNTHESIS 
Biosynthesis and function of alkaloids, 4:47471 (LBL-8623) 
Chemical Biodynamics Division. Annual report 1978, 4:47466 
(LBL-8623) 
ALLOY 800 
See INCOLOY 800 
ALLOY-HD-556/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-HD-556/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 


ALLOYS/PHYSICAL RADIATION EFFECTS 


Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-HD-556/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-HK-40/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-HK-40/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-HK-40/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-IN-100/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 


2975-16) 
ALLOY-IN-100/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-IN-100/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-IN-519/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-IN-519/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-IN-519/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-MO-RE-1/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-MO-RE-1/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-MO-RE-1/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 


2975-16) 
ALLOY-RA-333/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-RA-333/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-RA-333/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOYS/CREEP 
Effects of impurity trapping on irradiation-induced swelling and 
creep, 4:47034 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of impurity trapping on irradiation-induced swelling and 
creep, 4:47034 
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ALLOYS/RESEARCH PROGRAMS 
Materials sciences, 4:46943 (LBL-7355) 
ALLOYS/SWELLING 
Effects of A oe trapping on irradiation-induced swelling and 
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ALLOY t2M/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
“oueee gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
ALLOY-TZM/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
— gas cooled reactor systems definition, 4:46432 (COO- 
5-16) 
ALLOY-TZM/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
aio” gas cooled reactor systems definition, 4:46432 (COO- 
ALPHA DETECTION/COUNTING RATEMETERS 
Alpha survey meter (6 Apr 1978) (Engineering Materials), 4:47304 
CAPE-2614) 
ALPHA DETECTION/IONIZATION CHAMBERS 
Al + gh (3 Apr 1978) (Engineering Materials), 4:47305 
APE-2 
ALPHA DOSIMETRY /SEMICONDUCTOR DETECTORS 
Personal alpha alarm. Open file report, 4:46008 (PB-286106) 
ALPHA REACTIONS 
In-beam study of 7 As (30 to 55 MeV, excitation functions, 
angular distributions, shell models), 4:47777 
ALPHA REACTIONS/STRIPPING 
Proton states in 747 Bk excited by 7“*Cm(a,t) reaction and 
247Cf(electron capture) and 7°! Es(a) decays, 4:47794 
ALPHA SOURCES/RADIATION MONITORING 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
ALPHA SOURCES/RADIOCHEMICAL ANALYSIS 
Simultaneous determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
ALUMINIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
ALUMINIUM/COLD WORKING 
Cold formed wire connector, 4:47237 
ALUMINIUM/COMPUTER CALCULATIONS 
Acoustic techniques for yo ba regions in materials. 
Interim report, 4:46964 (EPRI-NP-1043) 
ALUMINIUM/DENSITY 
Thermal expansion and density measurements of molten and solid 
materials at high temperatures by the gamma attenuation 
technique, 4:46988 (SAND-79-0074) 
ALUMINIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 


(LBL-9030) 
ALUMINIUM/GAMMA DOSIMETRY 
Polynomial form of gamma-ray buildup factor functions, 4:47830 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
In-situ cyclic stress experiment at the Clinton P. Anderson Meson 
Physics Facility (LAMPF) for determining the onl of 
dislocation vibration on void growth in metals durin 
irradiation (Protons at LAMPF), 4:47017 (LA-UR- 75. 1204) 
Positron trapping defects in Pt, Al, and Al-0.1-at.% Mg following 
d-Be neutron irradiation, 4:47014 (BNL-26183) 
ALUMINIUM/STRESSES 
Acoustic techniques for measuring stress regions in materials. 
Interim report, 4:46964 (EPRI-NP-1043) 
ALUMINIUM/THERMAL EXPANSION 
Thermal expansion and density measurements of molten and solid 
materials at high temperatures by the gamma attenuation 
technique, 4:46988 (SAND-79-0074) 
ALUMINIUM/TUNNEL EFFECT 
Study of the composition of the barrier layer and various 
mechanisms of adsorption of molecules in tunnel contacts on 
aluminum base, 4:47003 
ALUMINIUM 27/ENERGY LEVELS 
Measurement of cross sections for the 77 Al(n,n’y)?7 Al reaction 
near threshold (Gamma spectra cross section ratios), 4:47769 
ALUMINIUM 27 TARGET/NEUTRON REACTIONS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
Measurement of cross sections for the 77 Al(n,n’y)?7 Al reaction 
near threshold (Gamma spectra cross section ratios), 4:47769 
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Search for new particles decaying to A (K°)+ hadrons, 4:47665 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Corrosion results from a 72-day field test of simulated OTEC 
aluminum heat exchanger surfaces at St. Croix, U.S.V.I., 
4:46200 (CONF-780236-P4) 
Effect of velocity on the seawater corrosion resistance of two 
aluminum alloys, 4:46202 (CONF-780236-P4) 
Materials selection for ocean thermal energy conversion heat 
exchangers, 4:46203 (CONF-780236-P4) 
Performance of aluminum alloys in ammonia-sea water solutions, 
4:46201 (CONF-7/80236-P4) 
ALUMINIUM ALLOYS/FABRICATION 
Lithi | gnesium electrode composition (Patent), 
4:46758 
ALUMINIUM ALLOYS/FRACTURE PROPERTIES 
Influence of rare-earth additions on properties of titanium alloys. 
Room-temperature tensile properties and fracture toughness of 
Ti-6Al1-4V with erbium, yttrium, and yttria additions. Technical 
report 1 Apr 1977-31 Mar 1978, 4:46963 (AD-A-061804) 
ALUMINIUM ALLOYS/HEAT TREATMENTS 
Characterization of heat treatment induced changes in Li-Na beta- 
alumina single crystals, 4:46955 (CONF-790538-6) 
ALUMINIUM ALLOYS/PHASE STUDIES 
Characterization of heat treatment induced changes in Li-Na beta- 
alumina single crystals, 4:46955 (CONF-790538-6) 
ALUMINIUM ALLOYS/TENSILE PROPERTIES 
Influence of rare-earth additions on properties of titanium alloys. 
Room-temperature tensile properties and fracture toughness of 
Ti-6Al-4V with erbium, yttrium, and yttria additions. ‘Technical 
report 1 Apr 1977-31 Mar 1978, 4:46963 (AD-A-061804) 
ALUMINIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 








Positron trapping defects in Pt, Al, and Al-0.1-at.% Mg following 
d-Be neutron irradiation, 4:47014 (BNL-26183) 
ALUMINIUM OXIDES/ADDITIVES 
Microstructure-property relationships of a zinc oxide varistor 
material, 4:47043 (LBL-8991) 
ALUMINIUM OXIDES/CHEMISORPTION 
Study of the composition of the barrier layer and various 
mechanisms of adsorption of molecules in tunnel contacts on 
aluminum base, 4:47003 
ALUMINIUM OXIDES/CRYSTAL STRUCTURE 
Model studies of mixed-ion beta-aluminas, 4:47040 (CONF- 
790538-8) 
ALUMINIUM OXIDES/DEFORMATION 
Application of transmission electron microscopy to the study of 
deformation in ceramic oxides, 4:47047 
ALUMINIUM OXIDES/ELECTRON SPIN RESONANCE 
Electron spin resonance absorption spectrum of trivalent 
gadolinium in the oxide YAIG, 4:47838 
ALUMINIUM OXIDES/IONIC CONDUCTIVITY 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-AlzOs, 4:46984 (CONF-790538-7) 
Properties of single crystal beta’’-aluminas, 4:47048 (CONF- 
790538-9) 
Substructure and properties of sodium beta alumina solid 
electrolytes. Final report, 4:46753 (EPRI-FP-1058) 
ALUMINIUM OXIDES/MATERIALS TESTING 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
ALUMINIUM OXIDES/MICROSTRUCTURE 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Application of transmission electron microscopy to radiation 
damage in ceramics, 4:47 
ALUMINIUM OXIDES/RAMAN SPECTRA 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-Al2Os, 4:46984 (CONF-790538-7) 
Properties of single crystal beta’’-aluminas, 4:47048 (CONF- 
790538-9) 
ALUMINIUM OXIDES/SEED-SLAG INTERACTIONS 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
ALUMINIUM OXIDES/SINTERING 
Substructure and properties of sodium beta alumina solid 
electrolytes. Final report, 4:46753 (EPRI-FP-1058) 
ALUMINIUM OXIDES/TUNNEL EFFECT 
Study of the composition of the barrier layer and various 
mechanisms of adsorption of molecules in tunnel contacts on 
aluminum base, 4:47003 
AMERICAN INDIANS/RESOURCE ASSESSMENT 
Water use alternatives for Navajo energy production, 4:47457 
(LA-UR-79-1598) 
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AMERICIUM/ADSORPTION 

Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media. Progress report, January 1- 
March 31, 1979, 4:45997 (LA-7780-PR) 

AMERICIUM 241/BIOLOGICAL ACCUMULATION 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

AMERICIUM 241/EXCRETION 

Dependency of chelation efficacy upon time after first DTPA 
injection (Beagles, 7*1Am, *°7Pu, and **Pu retention), 4:47522 

Disposition of americium-241 oxide following inhalation by 
beagles, 4:47523 

AMERICIUM 241/FOLIAR UPTAKE 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

AMERICIUM 241/LUNG CLEARANCE 

Disposition of americium-241 oxide following inhalation by 

beagles, 4:47523 
AMERICIUM 241/RADIOCHEMICAL ANALYSIS 

Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, 4:47418 (PB-287559) 

AMERICIUM 241/RADIOECOLOGICAL CONCENTRATION 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, 4:47418 (PB-287559) 

AMERICIUM 241/ROOT ABSORPTION 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

AMERICIUM 241/TISSUE DISTRIBUTION 

Disposition of americium-241 oxide following inhalation by 
beagles, 4:47523 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

AMERICIUM 241 TARGET/NEUTRON REACTIONS 

Evaluation and testing of actinide cross sections (Below 10 keV, 

differential and integral cross sections), 4:47801 (EPRI-NP- 


1067) 
AMERICIUM 243/PRODUCTION 
Transuranium processing plant report of production, status, and 
plans for the period January 1, 1978-September 30, 1978, 
4:47139 (ORNL-5531) 
AMES TEST 
See MUTAGEN SCREENING 
AMIDES/CHEMILUMINESCENCE 
An investigation of potential water-soluble chemiluminescent 
materials. Annual summary progress report, 1 September 1977- 
31 August 1978, 4:47112 (AD-A-061007) 
AMIDES/SYNTHESIS 
An investigation of potential water-soluble chemiluminescent 
materials. Annual summary progress report, 1 September 1977- 
31 August 1978, 4:47112 (AD-A-061007) 
AMINES 
See also DEFEROXAMINE 
METHYLAMINE 
RHODAMINES 
AMINES/MUTAGENESIS 
Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
AMINO ACIDS 
See also DTPA 
GLYCYLGLYCINE 
AMINO ACIDS/RADIOLYSIS 
Radiation chemistry of amino acids, peptides and proteins in 
relation to the radiation sterilization of high-protein foods (106 
references), 4:47133 (LBL-8928) 
AMINOGLYCIDES 
See AMINES 
AMMONIA/BIOLOGICAL EFFECTS 
Marine mammal fauna of potential OTEC sites in the Gulf of 
Mexico and Hawaii, 4:47453 (LBL-9055) 
AMMONIA/CORROSIVE EFFECTS 
Performance of aluminum alloys in ammonia-sea water solutions, 
4:46201 (CONF-780236-P4) 
AMMONIA/ENVIRONMENTAL EFFECTS 
Ammonia: environmental and safety concerns, 4:47441 (DOE/ 
EV-0036) 
AMMONIA/ENVIRONMENTAL IMPACTS 
Liquefied gaseous fuels safety and environmental control 
assessment program: a status report, 4:47431 (DOE/EV-0036) 
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AMMONIA/EVAPORATION 
Film evaporation of ammonia over horizontal round tubes, 
4:4617 pads ae 2) 
AMMONIA/SPECTROSCO 
ev tow spectroscopy ‘a the v2 band in '*NHs: Application 
to 16- to ieee on :47201 
AMMON APOR CONDENSATION 
Experimental studies of OTEC heat transfer condensation of 
ammonia on vertical fluted tubes, 4:46174 (CONF-780236-P3) 
AMNION CELLS 
See EMBRYONIC CELLS 
ANAEROBIC DIGESTION/LOADING RATE 
Fast production of methane by anaerobic digestion. Volume 1. 
Final report, May 24, 1976- ber 31, 1978, 4:46039 (COO- 
2900-17(Vol.1)) 
ANAEROBIC DIGESTION/PRESSURE DEPENDENCE 
Fast production of methane by anaerobic digestion. Volume 1. 
Final report, May 24, 1976-December 31, 1978, 4:46039 (COO- 
2900-17(Vol.1)) 
ANAEROBIC DIGESTION/RESIDUES 
Biological conversion of biomass to methane. = D0 (oe 
J rt, September 1-November 30, 1978, 4: 
1 


817. 


ANAEROBIC DIGESTION/TEMPERATURE DEPENDENCE 
Fast production of methane by anaerobic digestion. Volume 1. 
Final report, May 24, 1976-December 31, 1978, 4:46039 (COO- 
2900-17(Vol.1)) 
ANAEROBIC DIGESTION/TIME DEPENDENCE 
Fast production of methane by anaerobic digestion. Volume 1. 
i rt, May 24, 1976-December 31, 1978, 4:46039 (COO- 
-1)) 


RAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also EMBRYONIC CELLS 
GERM CELLS 
TUMOR CELLS 
ANIMAL CELLS/ANTIGENS 
Quantitation of cell surface antigen density by flow cytometry, 
4:47485 (LA-UR-79-1434) 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Biophysical studies with spatially correlated ions. 1. Background 
and theoretical considerations (Exposure of cultured V79 
hamster cells to D2* molecular ions), 4:47501 
Biophysical studies with spatially correlated ions. 3. Cell survival 
studies — diatomic deuterium (Exposure of cultured V79 
hamster cells to D2* molecular ions), 4:47503 
ANIMAL CELLS/BIOLOGICAL STRESS 
Repair and cell cycle response in cells exposed to environmental 
biohazards. Progress report, June 1, 1978-May 31, 1979, 4:47495 
(ORO-4568-21) 
ANIMAL CELLS/CARCINOGENESIS 
Carcinogenesis and the physiological state of the cell, 4:47478 
(LBL-8623 
ANIMAL CELLS/CHROMOSOMAL ABERRATIONS 
Analysis of chromosome aberrations in mammalian germ cells, 
4:47496 
ANIMAL CELLS/INJURIES 
Health related programs, 4:47375 (EPA-600/7-78-168) 
ANIMAL CELLS/METABOLISM 
~~ — and malignant transformation, 4:47479 (LBL- 
23) 
ANIMAL CELLS/RADIOBIOLOGY 
Biophysical studies with spatially correlated ions. 2. Multiple 
scattering, experimental facility, and dosimetry (D2* molecular 
ions), 4:47502 
ANIMAL CELLS/RADIOSENSITIVITY 
Radiosensitization of hypoxic mammalian cells by 
ee (y rays; Chinese hamster celis (V-79-753-B)), 
4:474 
ANIMAL CELLS/VOLUME 
Quantitation of cell surface antigen density by flow cytometry, 
4:47485 (LA-UR-79-1434) 
ANL 
(Argonne National Laboratory.) 
ANL/RADIATION MONITORING 
Comprehensive resurvey program to prevent i 
incidents at a national laboratory, 4:47507 (CONF-780657-5) 
ANTARCTICA/GEOLOGY 
Dry Valley Drilling Project (DVDP), 4:47543 (PB-288596) 
ANTARCTICA/GEOPHYSICAL SURVEYS 
Dry Valley Drilling Project (DVDP), 4:47543 (PB-288596) 
ANTARCTICA/OFFSHORE DRILLING 
Dry Valley Drilling Project ad a4 4:47543 (PB-288596) 
ANTARCTICA/RESOURCE POTENTIAL 
Resource and radioactivity survey in et Victoria Land. Field 
rt, 1976-77 season, 4:45970 (PB-288624) 
ANTARES FACILITY/AMPLIFIERS 
Antares laser power amplifier, 4:47981 (LA-UR-79-1525) 





ANTARES FACILITY/OPTICAL SYSTEMS 


Large-area cold-cathode grid-controlled electron gun for Antares, 
4:47982 (LA-UR-79-1573) 

ANTARES FACILITY/OPTICAL SYSTEMS 

Mechanical deflection analysis of diamond turned reflective 
optics, 4:47993 (Y/DA-7372) 

ANTARES FACILITY/POWER SUPPLIES 

300-kJ, 200-kA Marx module for Antares, 4:47967 (LA-UR-79- 

1574) 
ANTENNAS/ELECTRIC FIELDS 

Direct time-domain techniques for transient radiation and 

scattering-wires, 4:47858 (UCRL-82322) 
ANTENNAS/MATHEMATICAL MODELS 

Wires and wire grid models for radiation and scattering including 

ground effects, 4:47575 (UCRL-82324) 
ANTIFOULANTS/BIOLOGICAL EFFECTS 

Marine mammal fauna of potential OTEC sites in the Gulf of 

Mexico and Hawaii, 4:47453 (LBL-9055) 
ANTIFOULANTS/PERFORMANCE TESTING 

Biofouling control investigations: 18-month summary report, 

4:47528 (EPRI-EA-1082) 
ANTIFOULANTS/TOXICITY 

Biofouling control investigations: 18-month summary report, 

4:47528 (EPRI-EA-1082) 
ANTIGENS/MEASURING METHODS 

Quantitation of cell surface antigen density by flow cytometry, 
4:47485 (LA-UR-79-1434) 

ANTIKAONS NEUTRAL/PARTICLE PRODUCTION 

Study of inclusive reactions K~ p — K-bar® + X and K~ p > A® 
+ X at 6.5 GeV/c, 4:47654 

ANTIMONY/ACTIVATION ANALYSIS 

Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 

ANTIMONY/ELASTICITY 

Computation of elastic moduli from interatomic forces, 4:47076 
ANTIMONY/INTERATOMIC FORCES 

Computation of elastic moduli from interatomic forces, 4:47076 
ANTIMONY OXIDES/ADDITIVES 

Microstructure-property relationships of a zinc oxide varistor 

material, 4:47043 (LBL-8991) 
ANTIMUONS 
See MUONS PLUS 
ANTINEUTRINO-PROTON INTERACTIONS/CHARGED- 

CURRENT INTERACTIONS 

Properties of the hadronic system produced in antineutrino proton 
interactions (Separation into current and fragmentation 
components), 4:47647 (ANL-HEP-CP-79-11) 

ANTIPROTON BEAMS/COLLIDING BEAMS 

Bunched-beam p-p™ and p-p collisions, 4:47299 (BNL-26240) 

ANTIPROTON BEAMS/STOCHASTIC PROCESSES 

Prospects for stochastic cooling and anti pp colliding beams, 

4:47257 (CONF-7706150-P1) 
ANVIL PROJECT/CHIMNEYS 

Summary of the Mighty Epic tracer-gas chimney pressurization 

studies. Topical report Sep-Dec 1977, 4:47351 (AD-A-062081) 
APARTMENT BUILDINGS/ENERGY CONSUMPTION 

Phase one/base data for the development of energy performance 

standards for new buildings. Task report, 4:46884 (TID-28821) 
APARTMENT BUILDINGS/ENERGY MANAGEMENT 

Automated energy management systems for small buildings. Final 
report, Volume 1: technical document, 4:46871 (BNL- 
50970(V ol. 1)) 

Automated energy management systems for small buildings. 
Volume II: market assessment reports, Phase I and II. Final 
report, 4:46872 (BNL-50970(Vol.2)) 

APPALACHIA/GEOLOGY 

Devonian paleocurrents of the Appalachian basin, 4:45917 

(METC/CR-79/22) 
APPARATUS 

See EQUIPMENT 
APPLIANCES/ENERGY CONSERVATION 

Energy Conservation Section, 4:46801 (ORNL-5513) 

AQUATIC ECOSYSTEMS/ENVIRONMENTAL TRANSPORT 

Cycling indices for ecosystem models, 4:47410 (CONF-790726-2) 

AQUATIC ECOSYSTEMS/POLYCYCLIC AROMATIC 

HYDROCARBONS 

Critical pathways of polycyclic aromatic hydrocarbons in aquatic 
environments, 4:47430 (CONF-790486-3) 

AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
MOLLUSCS 
PLANKTON 
AQUATIC ORGANISMS/ANIMAL GROWTH 

Biofouling control investigations: 18-month summary report, 

4:47528 (EPRI-EA-1082) 
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AQUATIC ORGANISMS/ENTRAINMENT 
ntrainment at a once-through cooling system on western Lake 
Erie. Volume I. Report for 1 September 1972-31 December 
1975, 4:47536 (PB-286953) 
AQUATIC ORGANISMS/POPULATION DYNAMICS 
Analysis of Po ty sore of boring and fouling organisms in the 
vicinit Oyster Creek nuclear generating station, 4:47454 
(NUREG/CR-0812) 
AQUATIC ORGANISMS/PRODUCTIVITY 
Suspended sediments and related limnology of an alpine lake 
system. 3rd year-end report, 1 June 1977-30 September 1978 
(Alaska), 4:47442 (DOE/EV/71010-3) 
AQUATIC ORGANISMS/RADIOACTIVITY 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
AQUATIC ORGANISMS/REPRODUCTION 
Biofouling control —— 18-month summary report, 
4:47528 (EPRI-EA-1082) 
AQUIFERS 
Air conditioning Kennedy Airport with winter cold, 4:46727 
(LBL-8431) 
Aquifer storage projects in Sweden, 4:46729 (LBL-8431) 
Aquifer storage efforts in Germany, 4:46730 (LBL-8431) 
Confined aquifer experiment: heat storage, 4:46725 (LBL-8431) 
Danish seasonal aquifer warm-water-storage program, 4:46737 
(LBL-N8431) 
Energy management objectives and economics of heat storage 
wells, 4:46721 (LBL-8431) 
Environmental as; <¥ of +f gorau thermal energy storage 
in aquifers, 4:46723 (LBL-8431) 
Heat storage in a phreatic ai) nifer, Campuget Experiment (Gard, 
France), 4:46733 (LBL-8431 
High temperature deena! thermal energy storage, 4:46728 
BL-8431) 
Hydrogeology and reservoir engineering, 4:46720 (LBL-8431) 
Proceedings of the thermal energy storage in aquifers workshop, 
4:46717 (LBL-8431) 
Reaction panel, 4:46735 (LBL-8431) 
oD regeneration through underground strata, 4:46734 (LBL- 
Seasonal storage: prospects and problems, 4:46719 (LBL-8431) 
Survey of Gavel energy storage in aquifers coupled with 
Ss use of heat under semi-arid conditions, 4:46731 
(LBL-8431) 
Thermal storage of cold water in groundwater aquifers for cooling 
i , 4:46726 (LBL-8431) 
AQ FERS RS/BIBLIOGRAPHIES 
References on hot and cold water storage in aquifers, 4:46736 
(LBL-8431) 
AQUIFERS/FLUID FLOW 
Fluid flow and thermal analysis for CAES in porous rock 
reservoirs, 4:46696 (PNL-2935) 
AQUIFERS/INSTITUTIONAL FACTORS 
Institutional aspects of utilizing heat storage in aquifers: a proposal 
for a SS cayeyy (Ae 4:46722 (LBL-8431 
AQUI MATICAL MODELS 
ne becmraa modeling of thermal energy storage in aquifers, 
4:46724 (LBL-8431) 
AQUIFERS/SENSIBLE HEAT STORAGE 
Thermal energy 4 in aquifer workshop, 4:46718 (LBL-8431) 
AQUIFERS/STABIL 
Gas flow cyclic ventiltion of porous media at elevated 
— and pressure (CAES reservoirs), 4:46705 (PNL- 
) 


Reservoir stability criteria, 4:46695 (PNL-2935) 
AQUIFERS/STRAINS 
Structural analysis in porous media, 4:46697 (PNL-2935) 
AQUIFERS/STRESS ANALYSIS 
Structural analysis in porous media, 4:46697 (PNL-2935) 
AQUIFERS/TEMPERATURE EFFECTS 
Air/water/rock interactions in porous media, 4:46698 (PNL-2935) 
AQUIFERS/TEMPERATURE MEASUREMENT 
Temperature measurements in shallow observation wells in the 
Netherlands, 4:46270 
AQUIFERS/THERMAL EFFICIENCY 
Underground heat “v4 dimensions, choice of a geometry, and 
efficiency, 4:46732 (LBL-8431) 
AQUIFERS/THERMODYNAMICS 
Fluid flow and thermal analysis for CAES in porous rock 
reservoirs, 4:46696 (PNL-2935) 
ARBEITSGEMEINSCH. VERSUCHS REACTOR 
See AVR REACTOR 
ARCHITECTURE/MEETINGS 
Commercializing solar architecture, 4:46218 (SERI/TP-62-113) 
ARCHITECTURE/PLANNING 
Commercializing solar architecture, 4:46218 (SERI/TP-62-113) 
ARGON/ADSORPTION 
Theory of orientational epitaxy in the self-consistent phonon 
approximation, 4:47077 
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ARGON/ELASTICITY 

Computation of elastic moduli from interatomic forces, 4:47076 
ARGON/EPITAXY 

— of orientational epitaxy in the self-consistent phonon 

approximation, 4:470 

ARGON/INTERATOMIC FORCES 

Computation of elastic moduli from interatomic forces, 4:47076 
ARGON/ION-ATOM COLLISIONS 

Differential cross sections for ionization of argon by 0.3-2-MeV 

He* and He* ions, 4:47620 
Electron capture in collisions between ions and inert gases at 200- 
1 


eV, 4:4 
ARGON 40 REACTIONS/DEEP INELASTIC SCATTERING 
Energy spectra of products with Z< or =38 in the system 
232Th + “Ar (390 MeV), 4:47804 
ARGON 40 REACTIONS/INCLUSIVE INTERACTIONS 
Pion production in the **Ar + ‘Ca reaction at 1.05 GeV/ 
nucleon, 4:47774 
ARGON 40 REACTIONS/MANY-NUCLEON TRANSFER 
REACTIONS 
Energy spectra of products with Z< or =38 in the system 
232°Th + * Ar (390 MeV), 4:47804 
ARGON IONS/DOSIMETRY 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
ARGON IONS/LET 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
ARGON IONS/OXYGEN ENHANCEMENT RATIO 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
ARGON IONS/RBE 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARGONNE ZGS 


See ZGS 
ARIZONA/GEOTHERMAL RESOURCES 
Southwest regional geothermal operations research program. 
Summary report. First project year, June 1977-August 1978, 
4:46246 (IDO-10080) 
AROMATICS 
See also BENZENE 
AROMATICS/MUTAGENESIS 
Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
ARRAY PROCESSORS/PERFORMANCE 
Array processor implementation of 2-D digital filters, 4:48022 
(UCRL-82472) 
ARSENIC/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
ARSENIC/ELASTICITY 
Computation of elastic moduli from interatomic forces, 4:47076 
ARSENIC/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
ARSENIC/INTERATOMIC FORCES 
Computation of elastic moduli from interatomic forces, 4:47076 
ARSENIC/ORDER-DISORDER TRANSFORMATIONS 


Tunneling modes and local structural order in amorphous arsenic, 


4:47000 
ARSENIC/REMOVAL 
Filtration of heavy metals from flue gases: literature studies and 
experiments, 4:45853 (STUDSVIK/E-2-78/52) 
ARSENIC/TUNNEL EFFECT 


Tunneling modes and local structural order in amorphous arsenic, 
4:47000 


ARSENIC/VOLTAMETRY 
Study of anodic stripping voltammetry - on the electrolytic 
codeposition and the dissolution of the deposits, 4:47095 (RFP- 
Trans-187) 
ARSENIC 70/HIGH SPIN STATES 
In-beam study of 7 As (30 to 55 MeV, excitation functions, 
angular distributions, shell models), 4:47777 
ARSENIC SELENIDES/SORPTIVE PROPERTIES 
Reaction and diffustion in silver-arsenic chalcogenide glass 
systems, 4:47081 
ASCORBIC ACID/METABOLISM 
Gene expression and malignant transformation, 4:47479 (LBL- 
8623) 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL ANALYSIS 
Trace contaminants from coal (Book), 4:45833 


ATOMS/ENERGY LEVELS 


ASHES/CHEMICAL COMPOSITION 
Trace contaminants from coal (Book), 4:45833 
ASHES/LEACHING 
re | and biological hazard of a coal ash seepage stream, 
4:45840 


ASHES/RADIOACTIVITY 
Trace contaminants from coal (Book), 4:45833 
ASHES/WASTE DISPOSAL 
Chemistry and biological hazard of a coal ash seepage stream, 
:45840 


Trace contaminants from coal (Book), 4:45833 
ASPHALTENES/CHEMICAL PROPERTIES 
Characterization of asphaltenes isolated from a coal-derived 
liquid, 4:45831 
ASPHALTENES/ENVIRONMENTAL TRANSPORT 
The use of carbon and sulfur isotopic ratios and total sulfur 
content for identifying the origin of beach tars in Santa Monica 
Bay, California , 4:47447 (PB-286780) 
ASPHALTENES/QUANTITATIVE CHEMICAL ANALYSIS 
Characterization of asphaltenes isolated from a coal-derived 
liquid, 4:45831 
Determination of asphaltenes in fuels from coal hydrogenation, 
4:45830 
ASPHALTENES/SEPARATION PROCESSES 
Determination of asphaltenes in fuels from coal hydrogenation, 
4:45830 
ASPHALTS 
See also ASPHALTENES 
ASPHALTS/ENVIRONMENTAL IMPACTS 
Investigation of selected potential environmental contaminants: 
= and coal tar pitch. Final technical report, 4:47526 (PB- 
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ASPHALTS/HEALTH HAZARDS 
Investigation of selected potential environmental contaminants: 
asphalt and coal tar pitch. Final technical report, 4:47526 (PB- 
289128) 
ASTROCYTOMAS 
See NEOPLASMS 
ATMOSPHERIC EXPLOSIONS/SHOCK WAVES 
Attempt to measure sonic boom caustics from supersonic HVAR 
rocket sleds (Mach 1.25), 4:47853 (SAND-78-1541) 
ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
ATOM COLLISIONS/ELASTIC SCATTERING 
Topics in bound-state dynamical processes: semiclassical 
eigenvalues, reactive scattering kernels and gas-surface 
scattering models, 4:47590 (LBL-9196) 
ATOM COLLISIONS/INELASTIC SCATTERING 
Topics in bound-state dynamical processes: semiclassical 
eigenvalues, reactive scattering kernels and gas-surface 
scattering models, 4:47590 (LBL-9196) 
ATOM COLLISIONS/MOLIERE THEORY 
Differential cross section and related integrals for the Moliere 
potential. Final report, 4:47611 (AD-A-058945) 
ATOM-ATOM COLLISIONS/RESEARCH PROGRAMS 
Thermal-energy scattering of atoms in high ae states. 
Annual progress report, July 1, 1978-June 30, 1979 (Summaries 
of research activities at Oregon State Univ.), 4:47614 (DOE/ 
ER/70038-1) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS/CHEMICAL REACTIONS 
Topics in bound-state dynamical processes: semiclassical 
eigenvalues, reactive scattering kernels and gas-surface 
scattering models, 4:47590 (LBL-9196) 
ATOM-MOLECULE COLLISIONS/RESEARCH PROGRAMS 
Thermal-energy scattering of atoms in high Rydberg states. 
Annual progress report, July 1, 1978-June 30, 1979 (Summaries 
of research activities at Oregon State Univ.), 4:47614 (DOE/ 
ER/70038-1) 
ATOMS 
See also MUONIC ATOMS 
ATOMS/AUGER EFFECT 
Natural widths of atomic K and L levels, Ka X-ray lines and 
several KLL Auger lines, 4:47604 
ATOMS/COSTER-KRONIG TRANSITIONS 
Atomic radiative and radiationless yields for K and L shells, 
4:47603 
ATOMS/ENERGY LEVELS 
Coupled one- and two-photon resonances in three level atoms 
(Averages method, density matrix), 4:47616 (UCRL-82781) 





ATOMS/ENERGY-LEVEL TRANSITIONS 


ATOMS/ENERGY-LEVEL TRANSITIONS 
Initiation of superradiance, 4:47624 (CU-TP-136) 
ATOMS/FERMI INTERACTIONS 
P-odd effects in heavy atoms and the sign of the weak interaction 
constant, 4:47699 
ATOMS/FLUORESCENCE 
Atomic radiative and radiationless yields for K and L shells, 
4:47603 
ATOMS/FORBIDDEN TRANSITIONS 
Forbidden transitions in one- and two-electron atoms, 4:47605 
ATOMS/LEVEL WIDTHS 
Atomic radiative and radiationless yields for K and L shells, 


4:47603 
ATOMS/PHOTON-ATOM COLLISIONS 
Coupled one- and two-photon resonances in three level atoms 
(Averages method, density matrix), 4:47616 (UCRL-82781) 
ATOMS/RADIATIONLESS DECAY 
Atomic radiative and radiationless yields for K and L shells, 
3 


ATOMS/X-RAY SPECTRA 

Natural widths of atomic K and L levels, Ka X-ray lines and 

several KLL Auger lines, 4:47604 
AUGER ELECTRON SPECTROSCOPY/BEAM SCANNERS 

Microprocessor-based scan control unit for electron and photon 

beams used in surface analysis, 4:47335 (SAND-79-8016) 
AURORAE/PULSATIONS 
Auroral pulsations from atmospheric waves. Interim report, 
4:47577 (AD-A-058834) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTENITIC STEELS/FRACTURE PROPERTIES 

Application of materials science to the design of engineering 

alloys. A review, 4:46983 
AUSTENITIC STEELS/IMPURITIES 

Surface segregation of boron in nitrogen-strengthened stainless 

steel, 4:46959 
AUSTENITIC STEELS/SEGREGATION 

Surface segregation of boron in nitrogen-strengthened stainless 

steel, 4:46959 
AUTOMOBILE INDUSTRY/MARKET 

Multinational activities of major U.S. automotive producers. 
Volume III. Research, development, and engineering abroad. 
Final report, July 1977-April 1978, 4:46921 (PB-289108) 

AUTOMOBILE INDUSTRY/MARKETING RESEARCH 

Multinational activities of major U.S. automotive producers. 
Volume I. Summary. Final report, July 1977-April 1978, 
4:46919 (PB-289106) 

Multinational activities of major U.S. automotive producers. 
Volume II. Data on foreign facilities and operations. Final 
report, July 1977-April 1978, 4:46920 (PB-289107) 

Multinational activities of major U.S. automotive producers. 
Volume III. Research, development, and engineering abroad. 
Final report, July 1977-April 1978, 4:46921 (PB-289108) 

Multinational activities of major U.S. automotive producers. 
Volume IV. A preliminary evaluation of technology innovation 
and transfer. Final report, July 1977-April 1978, 4:46922 (PB- 
289109) 

Multinational activities of major U.S. automotive producers. 


Volume V. Diffusion of production and sales operations abroad. 


Final report, July 1977-April 1978, 4:46923 (PB-289110) 
AUTOMOBILE INDUSTRY/RESEARCH PROGRAMS 

Multinational activities of major U.S. automotive producers. 
Volume I. Summary. Final report, July 1977-April 1978, 
4:46919 (PB-289106) 

Multinational activities of major U.S. automotive producers. 
Volume II. Data on foreign facilities and operations. Final 
report, July 1977-April 1978, 4:46920 (PB-289107) 

Multinational activities of major U.S. automotive producers. 
Volume III. Research, development, and engineering abroad. 
Final report, July 1977-April 1978, 4:46921 (PB-289108) 

AUTOMOBILE INDUSTRY/TECHNOLOGY TRANSFER 

Multinational activities of major U.S. automotive producers. 
Volume IV. A preliminary evaluation of technology innovation 
and transfer. Final report, July 1977-April 1978, 4:46922 (PB- 


289109) 
AUTOMOBILES/DESIGN 
Small-type passenger car: Mitsubishi Mirage, 4:46930 
AUTOMOBILES/ENERGY CONSERVATION 
The Santa Monica freeway diamond lanes. Volume I. Summary. 
Final report, March 1976-August 1976, 4:46904 (PB-286567) 
AUTOMOBILES/EXHAUST GASES 
Automotive fuel economy and emissions program. Final report, 
June 1975 - December 1976, 4:46933 (N-78-32426) 
Effects of low ambient temperature on the exhaust emissions and 
fuel economy of 84 automobiles in Chicago. Technical report, 
4:46935 (PB-288400) 
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AUTOMOBILES/FUEL CONSUMPTION 

Multinational activities of major U.S. automotive producers. 
Volume I. Summary. Final report, July 1977-April 1978, 
4:46919 (PB-289106) 

Multinational activities of major U.S. automotive producers. 
Volume II. Data on foreign facilities and operations. Final 
report, July 1977-April 1978, 4:46920 (PB-289107) 

Multinational activities of major U.S. automotive producers. 
Volume III. Research, development, and engineering abroad. 
Final report, July 1977-April 1978, 4:46921 (PB-289108) 

AUTOMOBILES/FUEL INOMY 

Automotive fuel economy and emissions program. Final report, 
June 1975 - December 1976, 4:46933 (N-78-32426) 

Effects of low ambient temperature on the exhaust emissions and 
fuel economy of 84 automobiles in Chicago. Technical report, 
4:46935 (PB-288400) 

Environmental conservation concerns in transportation: energy, 
noise, and air quality, 4:46903 (PB-286550) 

AUTOMOBILES/LEAD-ACID BATTERIES 

Positive electrode for storage battery (Patent; low or no Sb), 

4:46757 
AUTOMOBILES/MANUFACTURING 

Multinational activities of major U.S. automotive producers. 
Volume V. Diffusion of production and sales operations abroad. 
Final report, July 1977-April 1978, 4:46923 (PB-2891 10) 

AUTOMOBILES/MARKET 

Environmental conservation concerns in transportation: energy, 
noise, and air quality, 4:46903 (PB-286550) 

Multinational activities of major U.S. automotive producers. 
Volume I. Summary. Final report, July 1977-April 1978, 
4:46919 (PB-289106) 

Multinational activities of major U.S. automotive producers. 
Volume II. Data on foreign facilities and operations. Final 
report, July 1977-April 1978, 4:46920 (PB-289107) 

Multinational activities of major U.S. automotive producers. 
Volume IV. A preliminary evaluation of technology innovation 
and transfer. Final report, July 1977-April 1978, 4:46922 (PB- 
289109) 

Multinational activities of major U.S. automotive producers. 
Volume V. Diffusion of production and sales operations abroad. 
Final report, July 1977-April 1978, 4:46923 (PB-289110) 

AUTOMOBILES/MEETINGS 
Passenger car engines, 4:46924 
AUTOMOBILES/SAFETY ENGINEERING 

Multinational activities of major U.S. automotive producers. 
Volume I. Summary. Final report, July 1977-April 1978, 
4:46919 (PB-289106) 

Multinational activities of major U.S. automotive producers. 
Volume II. Data on foreign facilities and operations. Final 
report, July 1977-April 1978, 4:46920 (PB-289107) 

Multinational activities of major U.S. automotive producers. 
Volume III. Research, development, and engineering abroad. 
Final report, July 1977-April 1978, 4:46921 (PB-289108) 

AUTOMOBILES/TRAFFIC CONTROL 
The Santa Monica freeway diamond lanes. Volume I. Summary. 
Final report, March 1976-August 1976, 4:46904 (PB-286567) 
AUTOMOTIVE FUELS 
See also GASOLINE 
HYDROGEN FUELS 
AUTOMOTIVE FUELS/METHANOL 
Methanol as an automobile fuel, 4:46937 (P-6303) 
AVR REACTOR/SPECIFICATIONS 

Gas Reactor International Cooperative Program. Interim report. 
Construction and operating experience of selected European 
Gas-Cooled Reactors, 4:46435 (COO-4057-8) 

AXIONS/PARTICLE DISCRIMINATION 

Search for axion production in low-energy electron 

bremsstrahlung, 4:47644 
AXIONS/PARTICLE SOURCES 

Search for new particles at the alternating-gradient-synchrotron 

beam dump, 4:47649 
AXONS 
See NERVE CELLS 


BABCOCK AND WILCOX STANDARD REACTOR 
See BW STANDARD REACTOR 
BACTERIA/BIOCHEMICAL REACTION KINETICS 
Light into chemical energy via photosynthesis, 4:47467 (LBL- 


8623) 
BAG MODEL/BOUND STATE 
Limiting spectra from confining potentials, 4:47849 
BAG MODEL/MASS SPECTRA 
Limiting spectra from confining potentials, 4:47849 





SEPTEMBER 30, 1979 


BALANCES/INSTALLATION 
Hardware for installing an analytical balance in a vacuum system 
(2 Nov 1977) (Engineering Materials), 4:47166 (CAPE-2627) 
BALLOONING INSTABILITY 
Ballooning modes in axisymmetric toroidal plasmas, 4:47926 
(CONF-7709167-) 
Electromagnetic drift ballooning modes, 4:47927 (CONF-7709167- 


Maximum thermal energy density in magnetically confined 
plasmas, 4:47924 (CONF-7709167-) 
Stability of tokamaks with elongated cross section, 4:47938 
Unified approach to ballooning and trapped electron modes in 
tokamaks, 4:47930 (CONF-7709167-) 
BALLOONING INSTABILITY/KINETIC EQUATIONS 
Kinetic theory of ballooning instabilities, 4:47929 (CONF- 
7709 167-) 
BALLOONING INSTABILITY/PLASMA SIMULATION 
PEST code and high-8 plasmas, 4:47925 (CONF-7709167-) 
BAND THEORY/MULTIPLE SCATTERING 
Multiple-scattering approach to band theory, 4:47842 
BARIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
BARIUM 140/FISSION YIELD 
Possible viscosity effects in neutron-induced fission of 7°?Th and 
238, 4:47805 (CONF-790507-7) 
BARIUM CHLORIDES/NEUTRON DIFFRACTION 
Barium chloride dihydrate by neutron diffraction, 4:47828 
BARIUM FLUORIDES/ANTIFERROMAGNETISM 
Magnetic and structural phase transitions in BaMnF,, 4:46997 
BARIUM FLUORIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
Magnetic and structural phase transitions in BaMnF,, 4:46997 
BARIUM FLUORIDES/NEUTRON DIFFRACTION 
Magnetic and structural phase transitions in BaMnF,, 4:46997 
BARIUM FLUORIDES/SPIN WAVES 
Magnetic and structural phase transitions in BaMnF,, 4:46997 
BARYONS/SPATIAL DISTRIBUTION 
Baryon asymmetry in the very early universe (Three-stage 
mechanism), 4:47713 (CU-TP-138) 
BARYONS/UNIVERSE 
Baryon asymmetry in the very early universe (Three-stage 
mechanism), 4:47713 (CU-TP-138) 
BASALT/PETROCHEMISTRY 
Stratigraphy and petrogenesis of the Grande Ronde basalt in the 
lower Salmon and adjacent Snake River canyons, 4:47551 
(RHO-SA-62) 
BASALT/PETROGENESIS 
Stratigraphy and petrogenesis of the Grande Ronde basalt in the 
lower Salmon and adjacent Snake River canyons, 4:47551 
(RHO-SA-62) 
BASALT/SORPTIVE PROPERTIES 
Waste isolation safety assessment program. Controlled sample 
program publication number 2: interlaboratory comparison of 
batch Kd values, 4:46006 (PNL-2872) 
BASELINE ECOLOGY/DATA BASE MANAGEMENT 
Chesapeake Bay baseline data acquisition, appendix IX. Wetlands 
alteration. Final report, 1973-78, 4:47452 (PB-289135) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BAYS/MINERAL CYCLING 
Copper in the sea: a physical-chemical study of reservoirs, fluxes, 
and pathways in an Alaskan fjord, 4:47423 (DOE/EV/70001- 
ao 


BAYS/OIL SPILLS 
The use of carbon and sulfur isotopic ratios and total sulfur 
content for identifying the origin of beach tars in Santa Monica 
Bay, California , 4:47447 (PB-286780) 
BEAGLES/RADIONUCLIDE KINETICS 
Dependency of chelation efficacy upon time after first DTPA 
injection (Beagles, ***Am, *°’Pu, and **Pu retention), 4:47522 
Disposition of americium-241 oxide following inhalation by 
beagles, 4:47523 
BEAM DUMPS 
(Mass of shielding material to absorb an accelerator beam after 
experimental use.) 
BEAM DUMPS/HEAT FLUX 
Calculation of heat input to cryopumps by Monte Carlo method, 
4:47973 (JAERI-M-7611) 
BEAM FOCUSING MAGNETS/POWER SUPPLIES 
Focusing magnetic power supply charging system (13 Jun 1971) 
(Engineering Materials), 4:47297 (CAPE-2621) 
BEAM INJECTION HEATING 
Intense neutral beam heating in the adiabatic approximation 
(High- 8 state of equilibrium by heating adiabatically under flux 
conservation conditions), 4:47870 (CONF-7709167-) 


BETA PARTICLES/RADIATION MONITORING 


BEAM SCANNERS/ON-LINE CONTROL SYSTEMS 
Microprocessor-based scan control unit for electron and photon 
beams used in surface analysis, 4:47335 (SAND-79-8016) 
BEAM-PLASMA SYSTEMS/BEAM NEUTRALIZATION 
Fast ion beam-plasma interaction system, 4:47880 
BEAM-PLASMA SYSTEMS/BEAM SHAPING 
Fast ion beam-plasma interaction system, 4:47880 
BEAM-PLASMA SYSTEMS/ION WAVE INSTABILITY 
Fast ion beam-plasma interaction system, 4:47880 
BEAMS 
See also ION BEAMS 
Hyperon beams as a source of polarized protons, 4:47274 
BEAUTY PARTICLES/PARTICLE PRODUCTION 
bq-bar resonance in e* e~ ?, 4:47687 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/RESEARCH PROGRAMS 
Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 39, 4:47483 (JPRS-71569) 
BELOYARSK-3 REACTOR/HEAT EXCHANGERS 
Design and experimental testing of intermediate heat exchangers, 
4:46502 
BELOYARSK-3 REACTOR/PRIMARY COOLANT CIRCUITS 
Comparative analysis of layout and design in the RN-600 and BN- 
350 reactors, 4:46499 
BELOYARSK-3 REACTOR/SPECIFICATIONS 
Past and present role of fast breeder reactors in the USSR, 4:46490 
BENTHOS/PRODUCTIVITY 
Suspended sediments and related limnology of an alpine lake 
system. 3rd year-end report, 1 June 1977-30 September 1978 
(Alaska), 4:47442 (DOE/EV/71010-3) 
BENZALDEHYDE/CHEMICAL REACTION KINETICS 
Mechanism of the Cannizzaro reaction, 4:47120 
BENZENE/BINDING ENERGY 
Isothermal ramped field-desorption of benzene from tungsten, 
4:47001 
BENZENE/DESORPTION 
Isothermal ramped field-desorption of benzene from tungsten, 
4:47001 
BENZENE/DISSOCIATION 
Isothermal ramped field-desorption of benzene from tungsten, 
4:47001 
BERKELIUM 247/ENERGY LEVELS 
Proton states in 7*7Bk excited by **Cm(a,t) reaction and 
47 Cf(electron capture) and 7°'Es(a) decays, 4:47794 
BERKELIUM 249 TARGET/NEUTRON REACTIONS 
Evaluation and testing of actinide cross sections (Below 10 keV, 
differential and integral cross sections), 4:47801 (EPRI-NP- 


1067) 
BERYLLIUM/BLISTERS 

Significance of a correlation of blister diameter with skin thickness 

for Ni and Be for blistering models, 4:47027 
BERYLLIUM/ION IMPLANTATION 

Interaction of implanted deuterium and helium with beryllium: 

radiation enhanced oxidation, 4:47995 (CONF-790125-59) 
BERYLLIUM 9 TARGET/NEUTRON REACTIONS 

(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 

Neutron total cross-section measurements of °Be, '° 'B, and '” 
SC from 1.0 to 14 MeV using the °Be(d,n)'°B reaction as a 
white neutron source (10 to 14 MeV), 4:47762 

BERYLLIUM 9 TARGET/PHOTONUCLEAR REACTIONS 

Absorption of photons by light nuclei, 4:47764 

BERYLLIUM 9 TARGET/PION MINUS REACTIONS 

Search for paired production of D° and D-bar® mesons in 7~ Be 
interactions at 55 GeV/c, 4:47672 

Search for associative production of D® mesons with muons in 
a” Be interactions at 55 GeV/c, 4:47673 

Study of elastic pion scattering from *Be, **Si, °*Ni, and ?°*Pb at 
162 MeV (Total and differential cross sections, scattering yields, 
scattering amplitudes), 4:47757 (LA-7851-T) 

BERYLLIUM 9 TARGET/PION PLUS REACTIONS 

Study of elastic pion scattering from °Be, 7*Si, °*Ni, and 7°°Pb at 
162 MeV (Total and differential cross sections, scattering yields, 
scattering amplitudes), 4:47757 (LA-7851-T) 

BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM NITRIDES/FABRICATION 
Glass-free grain boundaries in BeSiN ceramics, 4:47037 
BERYLLIUM OXIDES/DEFORMATION 

Application of transmission electron microscopy to the study of 

deformation in ceramic oxides, 4:47047 
BETA PARTICLES/RADIATION MONITORING 

Personal radiation monitor (PRM) -belt model Q-2941A (24 Jan 

1978) (Engineering Materials), 4:47306 (CAPE-1684(Rev.i)) 





BETA SOURCES/RADIATION MONITORING 


BETA SOURCES/RADIATION MONITORING 
Environmental monitoring report, United States Department of 
Ener, y aa Gaseous Diffusion Plant, calendar year 1978, 
4:47 /UB-11) 
BIBLIOGRAPHIES 
Water pollution in estuaries and coastal zones. Volume II. 1975- 
October 1978 (a bibliography with abstracts). Report for 1964- 
October 1978 (252 abstracts), 4:47445 (NTIS/PS-78/1176) 
BIBLIOGRAPHIES/INDEXES 
Bureau of Radiological Health Publications Subject Index. Annual 
report 1972-78, 4:47510 (PB-286419) 
BI-GAS PROCESS/CATALYSTS 
Gas generator research and development: BI-GAS process. 92nd 
monthly progress report, April 1979, 4:45793 (FE-1207-62) 
BI-GAS PR /COMPARATIVE EVALUATIONS 
—" coal gasification processes, 4:45783 (ANL/CES/TE-79- 


BI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and development: BI-GAS process. 92nd 
monthly progress report, April 1979, 4:45793 (FE-1207-62) 
BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT/BIOMEDICAL RADIOGRAPHY 
Cholelithiasis and its long-term roentgenological aspects: 
Hiroshima and Nagasaki, 4:47491 (RERF-TR- 10-78) 
BIMETALS/ELECTRICAL PROPERTIES 
Be response of a bimetallic junction to shock compression, 
4:46967 
BIMETALS/SHOCK WAVES 
Electrical response of a bimetallic junction to shock compression, 
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BINARY STARS/MASS TRANSFER 
A study of mass flow in the massive spectroscopic binary 
HD47129. Final technical report, 1 January - 31 December 
1977, 4:47557 (N-78-32945) 
BINARY STARS/PHOTOMETRY 
Early-type semidetached system SX Aurigae, 4:47561 
BINARY STARS/PULSATIONS 
Optical pulsations from 4U 0900-40: Do they exist?, 4:47560 
BINARY-FLUID SYSTEMS/CONVECTION 
Rayleigh- oy instability in nonreactive binary fluids. I. 
Theory, 4:47634 
BINARY- FLUID SYSTEMS/DESIGN 
Geothermal energy conversion system (Patent), 4:46312 
BINARY-FLUID SYSTEMS/GRAVITATIONAL FIELDS 
Rayleigh-Benard instability in nonreactive binary fluids. I. 
Theory, 4:47634 
BINARY-FLUID SYSTEMS/HYDRODYNAMICS 
Rayleigh- ty instability in nonreactive binary fluids. I. 
Theory, 4:4763 
BINARY-FLUID SYSTEMS/STABILITY 
Rayleigh-Benard instability in nonreactive binary fluids. I. 
Theory, 4:47634 
BINARY-FLUID SYSTEMS/TURBOGENERATORS 
Preliminary design of axial flow hydrocarbon turbine/generator 
set for  aaammag applications. Final report, 4:46314 (EPRI- 
ER-513) 
BIOCHEMISTRY/RESEARCH PROGRAMS 
Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 39, 4:47483 (JPRS-71569) 
BIOLOGICAL EVOLUTION/CHEMICAL REACTIONS 
Chemical evolution, 4:47476 (LBL-8623) 
BIOLOGICAL FOULING/TEMPERATURE DEPENDENCE 
Biofouling control investigations: 18-month summary report, 
4:47528 (EPRI-EA-1082) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
FECES 
FLOWERS 
MILK 
PLANTS 


URINE 
BIOLOGICAL MATERIALS/RADIOCHEMICAL ANALYSIS 
Simultaneous determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
BIO ICAL MATERIALS/SPIN ORIENTATION 
Direct calculation of the orientational distribution function of 
artially ordered ensembles from the EPR line shape, 4:47589 
BIOLOGICAL MATERIALS/X-RAY FLUORESCENCE 
ANALYSIS 
X-ray measurement of X-ray fluorescence sample mass, 4:47096 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/BIBLIOGRAPHIES 
Bureau of Radiological Health Publications Subject Index. Annual 
report 1972-78, 4:47510 (PB-286419) 
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BIOLOGICAL RADIATION EFFECTS/MEETINGS 
Health Physics Society, 4:47416 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also ALGAE 
MANURES 
PLANTS 
WOOD WASTES 
Electric utility solar energy activities, 1978 survey (Brief 
descriptions of 600 projects), 4:46053 (EPRI-ER-966-SR) 
BIOMASS/DISTRIBUTION 
Phytoplankton and diomass distribution at potential OTEC sites, 
4:46209 (LBL-9054) 
BIOMASS/ENVIRONMENTAL IMPACTS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
BIOMASS/FEASIBILITY STUDIES 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
BIOMASS/GASIFICATION 
Rough cost estimates of solar thermal/coal or biomass-derived 
fuels, 4:46089 (SERI/TP-35-279) 
BIOMASS/LIQUEFACTION 
Economic feasibility assessment of biomass liquefaction, 4:46041 
(LBL-9192) 
BIOMASS/MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
BIOMASS/PYROLYSIS 
Garrett Energy Research Biomass Gasification Process, 4:46043 
BIOMASS PLANTATIONS/ECONOMIC ANALYSIS 
The economics and engineering of large-scale algae biomass 
energy systems, 4:46088 (PB-287868) 
BIOMASS PLANTATIONS/TECHNOLOGY ASSESSMENT 
Technology for conversion of solar energy to fuel. Mariculture 
investigation: ocean farming and fuel production, 4:46046 (PB- 
286514) 
BIOMEDICAL RADIOGRAPHY/COST BENEFIT ANALYSIS 
Considerations of health benefit-cost analysis for activities 
involving ionizing radiation exposure and alternatives. 
Technical report, 4:47511 (PB-286555) 
BIOPHYSICS 
Biophysics, 4:47472 (LBL-8623) 
BIOPHYSICS/RESEARCH PROGRAMS 
Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 39, 4:47483 (JPRS-71569) 
BIRDS/MIGRATION 
Nutritional significance of Copper-Bering Intertidal System to 
spring-migrating shorebirds breeding in western Alaska. Annual 
report, April 1, 1977-March 31, 1978, 4:47424 (DOE/EV/ 


71014-1) 
BIRDS/POPULATION DYNAMICS 
Nutritional significance of Copper-Bering Intertidal System to 
spring-migrating shorebirds breeding in western Alaska. Annual 
report, April 1, 1977-March 31, 1978, 4:47424 (DOE/EV/ 
71014-1) 
BISMUTH/ELASTICITY 
Computation of elastic moduli from interatomic forces, 4:47076 
BISMUTH/INTERATOMIC FORCES 
Computation of elastic moduli from interatomic forces, 4:47076 
BISMUTH/NEUTRON DIFFRACTION 
Low temperature and neutron physics studies. Progress report, 
September, 1977-April, 1979, 4:47817 (COO-3342-7) 
BISMUTH 209 TARGET/NEUTRON REACTIONS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
BISMUTH OXIDES/ADDITIVES 
Microstructure-property relationships of a zinc oxide varistor 
material, 4:47043 (LBL-8991) 
BITUMINOUS COAL/ALKYLATION 
Some thoughts on the organic structure of bituminous coal, 
4:46033 (CONF-780372-) 
BITUMINOUS COAL/CHEMICAL BONDS 
Some thoughts on the organic structure of bituminous coal, 
4:46033 (CONF-780372-) 
BITUMINOUS COAL/CHEMICAL COMPOSITION 
Preheater studies in coal liquefaction, Project 8012. Annual report, 
October 1977-September 1978, 4:45820 (SAND-79-0150) 
BITUMINOUS COAL/COKING 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Quarterly report, June 1978-August 1978, 4:45777 (FE-1800-30) 
BITUMINOUS COAL/DEPOLYMERIZATION 
Some thoughts on the organic structure of bituminous coal, 
4:46033 (CONF-780372-) 
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BITUMINOUS COAL/ELASTICITY 
Some thoughts on the ne structure of bituminous coal, 
4:46033 (CONF-78037 
BITUMINOUS COAL/STRUCTURAL CHEMICAL ANALYSIS 
Some thoughts on the _ structure of bituminous coal, 
4:46033 (CONF-780372-) 
BITUMINOUS COAL/SWELLING 
Some thoughts on the organic structure of bituminous coal, 
4:46033 (CONF-780372-) 
BLACK CHROME/THERMAL DEGRADATION 
Thermal aging characteristics of electrodeposited black chrome 
solar coatings, 4:46230 (SAND-78-209. 
Thermal degradation of a black chrome solar selective absorber 
coating: short term, 4:46225 (LBL-8857) 
BLACK COATINGS 
See also BLACK CHROME 
BLACK COATINGS/THERMAL DEGRADATION 
Thermal aging characteristics of electrodeposited black chrome 
solar coatings, 4:46230 (SAND-78-2094C) 
Thermal degradation of a black chrome solar selective absorber 
coating: short term, 4:46225 (LBL-8857) 
BLACK LIQUIDS/ABSORPTIVITY 
Studies of directly absorbin, ing fluids for mid-temperature solar 
thermal Lop 4:46226 (MLM-2625(OP)) 
BLACK LIQUIDS/PHYSICAL PROPERTIES 
Studies of ons absorbin ~ fluids for mid-temperature solar 
thermal applications, 4:46226 (MLM-2625(OP)) 
BLACK SHALES/GEOLOGI C STRUCTURES 


Quarterly progress report, January-March, 1979, 4:45915 (FE- 
3194-11) 


BLACK SHALES/GEOLOGY 
Devonian paleocurrents of the Appalachian basin, 4:45917 
(METC/CR-79/22) 
BLACK SHALES/RESOURCE ASSESSMENT 
Coordination of study of the Devonian black shale in the Illinois 
basin (Illinois, Indiana, and western Kentucky). Quarterly 
progress report, 1 February-31 May 1979, 4:45916 (FE- 8314. T2) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOWDOWN/MASS TRANSFER 
Blowdown mass flow measurements during the Power Burst 
Facility LOC-11C test, 4:46630 (CONF-790655-7) 
BN-350 REACTOR/FUEL ELEMENT FAILURE 
Use of demonstration fast reactor experience for assessing the 
radiation safety of fast power reactors at the design stage, 
4:46692 
BN-350 REACTOR/HEAT EXCHANGERS 
Design and experimental testing of intermediate heat exchangers, 
:46502 


BN-350 REACTOR/PRIMARY COOLANT CIRCUITS 
Comparative analysis of layout and design in the RN-600 and BN- 
350 reactors, 4:46499 
Use of demonstration fast reactor experience for assessing the 
— safety of fast power reactors at the design stage, 
46692 


BN-350 REACTOR/REACTOR KINETICS 
Theoretical and experimental studies on the physical 
characteristics of the BN-350 reactor, 4:46497 
BN-350 REACTOR/REACTOR OPERATION 
yer | experience of the BN-350 fast reactor (1972-1977), 
4:4649 


Past and present role of fast breeder oe in the USSR, 4:46490 
BN-350 REACTOR/REACTOR START-U 
—— experience of the BN-350 fast Sains (1972-1977), 
4:4 
BN-350 REACTOR/SPECIFICATIONS 
Past and present role of fast breeder reactors in the USSR, 4:46490 
BN-600 REACTOR 
See BELOYARSK-3 REACTOR 
BNL 
(Brookhaven National Laboratory.) 
BNL/RESEARCH PROGRAMS 

Annual tosh of the energy technology programs, 4:46782 

(BNL-509 
BODY/DOSE COMMITMENTS 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

BOILER FUEL/FUEL SUBSTITUTION 

Industrial boiler fuel modeling approach. Technical report 

(Forecasting to 1885 and 1990), 4:45885 (DOE/EIA-0183/8) 
BOILER FUEL/MARKET 

Commercialization strategy report for coal liquefaction, 4:45821 

(TID-28846(Draft)) 
BOILERS/FUEL SUBSTITUTION 

Industrial boiler fuel modeling approach. Technical report, 

4:45885 (DOE/EIA-0183/8) 


BOUNDARY-VALUE PROBLEMS/FINITE ELEMENT 


Operation, modification, and maintenance of DOE/PETC 700 
H.P. Combustion Test Facility. Third quarterly activity report, 
July 3, 1978-October 1, 1978, 4:45879 (COO-4740-2) 

BOILERS/MATERIALS 
Materials, 4:47013 
BOILERS/POLLUTION CONTROL EQUIPMENT 

Guidebook to the applicability of flue gas desulfurization for 

industrial coal-fired boilers, 4:45837 (DOE/TIC-10150) 
BOILING 

See also POOL BOILING 
BOILING/HEAT TRANSFER 

Boiling heat transfer and stability problems. Final report, 
November 1, 1976-March 31, 1979, 4:47225 (COO-4155-6) 

BOILING/MASS TRANSFER 
Boiling heat transfer and stability | yr Final report, 
November 1, Parnes 31, 1979, 4:47225 (COO-4155-6) 
BOILING WATER REACTO 
See BWR TYPE REACTORS 
BONE DISEASES 
See SKELETAL DISEASES 
BONE JOINTS/DELAYED RADIATION EFFECTS 
Protrusio acetabuli following pelvic irradiation, 4:47513 
ONES 


See SKELETON 
BOOKKEEPING 
See ACCOUNTING 
BOOM TOWNS/SOCIO-ECONOMIC FACTORS 
Energy impact: a community in action. A case-study project. An 
executive summary (Hypothetical community in Colorado), 
4:46769 (DOE/TIC-10591) 
Optimal a investment in boomtowns: an empirical analysis 
(26 towns in Rocky Mountain region), 4:46774 
BOR-60 REACTOR/FUEL ELEMENTS 
Study of the operational characteristics of the core and irradiated 
fuel parameters in the BOR-60 reactor, 4:46611 
BOR-60 REACTOR/REACTOR OPERATION 
Safe operation of the BOR-60 experimental fast reactor in power 
plant conditions, 4:46691 
BOR-60 REACTOR/REACTOR SAFETY 
Safe operation of the BOR-60 experimental fast reactor in power 
plant conditions, 4:46691 
BOREHOLE LINKING/DIRECTIONAL DRILLING 
Reverse combustion in a horizontally bored coal channel, 4:45808 
(UCRL-82505) 
BOREHOLE LINKING/REVERSE COMBUSTION 
Reverse combustion in a horizontally bored coal channel, 4:45808 
(UCRL-82505) 
BOREHOLES/TEMPERATURE MEASUREMENT 
Temperature measurements in shallow observation wells in the 
Netherlands, 4:46270 
BORON 10/LASER ISOTOPE SEPARATION 
Effect of a laser on gaseous diffusion, 4:45980 
BORON 10 REACTIONS 
In-beam study of 7 As (30 to 55 MeV, excitation functions, 
angular distributions, shell models), 4:47777 
BORON 10 TARGET/NEUTRON REACTIONS 
Neutron total cross-section measurements of °Be, '° ''B, and '” 
18C from 1.0 to 14 MeV using the *Be(d,n)'°B reaction as a 
white neutron source (10 to 14 MeV), 4:47762 
BORON 11/ENERGY LEVELS 
Neutron total cross-section measurements of °Be, '° ''B, and ' 
SC from 1.0 to 14 MeV using the °Be(d,n)'°B reaction as a 
white neutron source, 4:47762 
BORON 11/LASER ISOTOPE SEPARATION 
Effect of a laser on gaseous diffusion, 4:45980 
BORON 11 TARGET/NEUTRON REACTIONS 
Neutron total cross-section measurements of °Be, '° ''B, and 
8C from 1.0 to 14 MeV using the °Be(d,n)'°B reaction as a 
white neutron source (10 to 14 MeV), 4:47762 
BORON 12/ENERGY LEVELS 
Neutron total cross-section measurements of °Be, '° ''B, and ' 
8C from 1.0 to 14 MeV using the °Be(d,n)'°B reaction as a 
white neutron source, 4:47762 
BORON CARBIDES/COMPARATIVE EVALUATIONS 
Hot pressing of EuBs, 4:47036 (HEDL-SA-1678-FP) 
BORON CARBIDES/ELASTICITY 
Elastic modulus and fracture of boron carbide, 4:47046 (HEDL- 
SA-1674-FP) 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 
Application of transmission electron microscopy to radiation 
damage in ceramics, 4:47 
Helium bubbles in irradiated boron carbide (Neutron irradiation 
between 540° and 2000°C), 4:47058 (HEDL-SA-1675-FP) 
BOUNDARIES (GRAIN) 
See GRAIN BOUNDARIES 
BOUNDARY-VALUE PROBLEMS/FINITE ELEMENT 
METHOD 
Analysis of optimal finite-element meshes in R, 4:48026 





BRAIN/PHYSIOLOGY 


BRAIN/PHYSIOLOGY 
Molecular biology of nerve cell function: response of the nervous 
system to environmental and chemical stimuli, 4:47475 (LBL- 


8623) 
BRASIMONE PEC REACTOR 
See PEC BRASIMONE REACTOR 
BRAYTON CYCLE POWER SYSTEMS/RADIOISOTOPE HEAT 
SOURCES 


Mini-Brayton Heat Source Assembly development. Final report, 
27 June 1974-1 October 1978, 4:46028 (N-79-12554) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREEDING BLANKETS/DESIGN 


MIT LMFBR blanket research yer Quarterly ery report, 


January 1, 1979-March 31, 1979, 4:46454 (COO- 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/CHEMICAL ANALYSIS 
Flame atomic absorption methods of analysis of oilfield brines: 
cadmium, cesium, chromium, cobalt, lead, nickel, rubidium, and 
vanadium, 4:47098 (BETC/RI-79/8) 
BRINES/CORROSION INHIBITORS 
Treatment methods for geothermal brines, 4:46326 (LBL-9100) 
BRINES/FLOCCULATION 
Treatment methods for geothermal brines, 4:46326 (LBL-9100) 
BROMATES/BIOLOGICAL EFFECTS 
Biofouling control Ae aan 18-month summary report, 
4:47528 (EPRI-EA-1082) 
BROMINATED AROMATIC HYDROCARBONS/ENERGY 
TRANSFER 
ey transfer from triplet aromatic hydrocarbons to Tb** and 
in aqueous micellar solutions, 4:47109 
BROMINE/ EAVY ION REACTIONS 
Collisions of relativistic nuclei of the iron group with heavy 
emulsion nuclei at small impact parameters, and the 
phenomenon of nuclear pionization, 4:47778 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BSR-2 REACTOR/NEUTRON FLUX 
Computational model for the Oak Ridge National Laboratory 
(ORNL) Bulk Shielding Reactor (BSR), 4:46580 (CONF- 
790602-57) 
BUCKET WHEEL EXCAVATORS 
Bucket wheel excavator study. Final report, January 1979 (70 
references), 4:45860 (HCP/T8914-01) 
BUILDING MATERIALS 
See also CEMENTS 
CONCRETES 
BUILDING MATERIALS/RECOMMENDATIONS 
The formaldehyde problem: report of the Work Group for 
Interdepartmental Assistance. Introduction, conclusions, and 
recommendations only, 4:47538 (UCRL-Trans-1567) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Seasonal regeneration through underground strata, 4:46734 (LBL- 


8431) 
BUILDINGS/ENERGY ANALYSIS 
DOE-2: users guide, 4:46874 (LBL-8689) 
DOE-2 BDL summary, 4:46873 (LBL-8688) 
BUILDINGS/ENERGY CONSUMPTION 

DOE-2: users guide, 4:46874 (LBL-8689) 

DOE-2 BDL summary, 4:46873 (LBL-8688) 

Effective U value--a new method for predicting average energy 
consumption for heating buildings. Final report, 4:46875 (PB- 
286380) 

BUILDINGS/PASSIVE SOLAR HEATING SYSTEMS 

Solar and Special Studies Section, 4:46785 (ORNL-5513) 

BUILDINGS/SEISMIC EFFECTS 

Combination of torsional, rotational and translational responses in 
the seismic analysis of a nuclear power plant, 4:46631 (CONF- 
790802-34) 

BUILDINGS/SPACE HEATING 
= regeneration through underground strata, 4:46734 (LBL- 
431) 
BUILDINGS/STANDARDS 
we for energy conservation in new building construction, 
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BULK SHIELDING REACTOR-2 

See BSR-2 REACTOR 
BUNKER OILS 

See RESIDUAL FUELS 
BURNUP/MATHEMATICAL MODELS 

Technique for sensitivity analysis of space- and energy-dependent 

burn-up calculations, 4:46550 (CONF-790602-55) 
BURST REACTORS 

See PULSED REACTORS 
BUSES/ENERGY CONSERVATION 

The Santa Monica freeway diamond lanes. Volume I. Summary. 
Final report, March 1976-August 1976, 4:46904 (PB-286567) 

BUSES/TRAFFIC CONTROL 
The Santa Monica freeway diamond lanes. Volume I. Summary. 
Final report, March 1976-August 1976, 4:46904 (PB-286567) 
BW STANDARD REACTOR 
(Prior to 1975, PWR/241 TYPE REACTORS was used.) 
BW STANDARD REACTOR/ATWS 
Probabilistic accident analysis: ATWS, 4:46638 (EPRI-NP-1090) 
BWR TYPE REACTORS 
See also HARTSVILLE-] REACTOR 
HARTSVILLE-2 REACTOR 
HARTSVILLE-3 REACTOR 
HARTSVILLE-4 REACTOR 
OYSTER CREEK-I REACTOR 
PILGRIM-2 REACTOR 
BWR TYPE REACTORS/CONTAINMENT SHELLS 

Buckling criteria and application of criteria to design of steel 
containment shell, 4:46415 (NUREG/CR-0793) 

Effect of torus wall flexibility on hydro-structural interaction in 
BWR containment system, 4:46680 (UCRL-81892) 

BWR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 

Refueling outa ~ 4 water clarity improvement study. Final report, 
4:46410 (EPRI-NP-1081) 

BWR TYPE REACT" ORS/EXCURSIONS 

Light water reactor fuel response durin rb initiated 

accident experiments, 4:46628 (CONF-790646 
BWR TYPE REACTORS/FISSION PRODUCTS. 

Nuclear data library of fission products for decay power 

calculation, 4:46658 (NUREG/CR-0705) 
BWR TYPE REACTORS/FUEL CANS 

Iodine stress-corrosion cracking in irradiated Zircaloy cladding, 
4:46403 (CONF-790441-7) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Fuel relocation as deduced from the gas flow resistance and 
thermal behavior of Halden Assembly IFA-430, 4:46402 
(CONF-790441-5) 

BWR TYPE REACTORS/FUEL POOLS 

Refueling outage water clarity improvement study. Final report, 
4:46410 (EPRI-NP-1081) 

BWR TYPE REACTORS/FUEL RODS 

Comparisons of light water reactor pellet transient thermal 
response with FRAP-T4 predictions during reactor shutdown 
events under normal cooling conditions, 4:46406 (CONF- 
790808-5) 

Demonstration of fuel resistant to pellet-cladding interaction. 
Phase I. Final report, 4:46411 (GEAP-23773-2) 

Effects of gas composition and pressure on the thermal 
conductance of UO,-Zircaloy interfaces under irradiation, 
4:46400 (AERE-R-9275) 

BWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Demonstration of fuel resistant to pellet-cladding interaction. 
Phase I. Final report, 4:46411 (GEAP-23773-2) 

BWR TYPE REACTORS/IN CORE INSTRUMENTS 

Dynamic surface-pressure instrumentation for rods in parallel 
flow, 4:46404 (CONF-790503-6) 

BWR TYPE REACTORS/LOSS OF COOLANT 

Complete BWR-EM LOCA analysis using the WRAP-EM 
system, 4:46636 (DP-MS-79-3) 

Computational methods in thermal reactor safety, 4:46666 
(NUREG/CR-0851) 

Effect of torus wall flexibility on hydro-structural interaction in 
BWR containment system, 4:46680 (UCRL-81892) 

Eulerian fluid-structure analysis of BWR, 4:46684 (UCRL-82735) 

Fission product release during LWR loss-of-coolant accidents, 
4:46625 (CONF-790602-56) 

Multirod Burst Test Program progress report, July-December 
1978, 4:46656 (NUREG/CR-0655) 

Nuclear data library of fission products for decay power 
calculation, 4:46658 (NUREG/CR-0705) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1979, 
4:46660 (NUREG/CR-0739) 

Seismic safety margins research program. Project VIII load 
combination project: work plan, 4:46677 (UCID-18126) 

Some numerical results with the COMMIX-2 computer code, 
4:46661 (NUREG/CR-0741) 
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Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report no. 8, | Mar-31 May 1978, 4:46673 
(PB-290317) 

BWR TYPE REACTORS/MELTDOWN 

Use of expert opinion in the evaluation of probabilities of rare 
events, 4:46678 (UCLA-34P252-01) 

BWR TYPE REACTORS/NUCLEAR MATERIALS 

MANAGEMENT 

Nuclear reactor options to reduce the risk of proliferation and to 
succeed current light water reactor technology. Comptroller 
General's report to the Congress, 4:46407 (EMD-79-15) 

BWR TYPE REACTORS/PERSONNEL 

BWR Services maintenance training program, 4:46401 (CONF- 

790404 


BWR TYPE REACTORS/PRESSURE VESSELS 
LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
progress report, July-September 1978, 4:46412 (NUREG/CR- 
0551) 


SAI/EPRI Albedo Information Library, 4:46409 (EPRI-NP-1017) 
BWR TYPE REACTORS/PROLIFERATION 
Nuclear reactor options to reduce the risk of proliferation and to 
succeed current light water reactor technology. Comptroller 
General's report to the Congress, 4:46407 (EMD-79-15) 
BWR TYPE REACTORS/REACTOR ACCIDENTS 
Quality assurance for TRAC development, 4:46664 (NUREG/ 
CR-0807 
BWR TYPE REACTORS/REACTOR COMPONENTS 
Seismic safety margins research program. Project VIII load 
combination project: work plan, 4:46677 (UCID-18126) 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Empirical formula predicting shutdown dose rate of the 
recirculation pipes in boiling water reactors, 4:46689 
Survey of corrosion product generation, transport, and deposition 
in light water nuclear reactors. Final report, 4:46408 (EPRI-NP- 
522) 
BWR TYPE REACTORS/REACTOR NOISE 
Numerical calculation of the global and local components of the 
neutron noise field in BWR’s, 4:46405 (CONF-7905 19-6) 
BWR TYPE REACTORS/REACTOR SAFETY 
Nuclear reactor safety. Quarterly progress report October 1- 
December 31, 1978, 4:46663 (NUREG/CR-0762) 
Reactor safety research programs. Quarterly report, October 1- 
December 31, 1978, 4:46657 (NUREG/CR-0681) 
Water reactor safety research program. A description of current 
and planned research, 4:46650 (NUREG-0006) 
BWR TYPE REACTORS/SEISMIC EFFECTS 
Seismic safety margins research program. Project VIII load 
combination project: work plan, 4:46677 (UCID-18126) 
BWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Evaluation of potential chemical/mechanical degradation 
processes affecting fuel and structural materials under long-term 
water storage, 4:46414 (NUREG/CR-0668) 
BWR TYPE REACTORS/SPENT FUEL STORAGE 
Evaluation of potential chemical/mechanical degradation 
processes affecting fuel and structural materials under long-term 
water storage, 4:46414 (NUREG/CR-0668) 
BWR TYPE REACTORS/STEAM GENERATORS 
Heavy section steel technology (HSST) program, 4:46968 
BWR TYPE REACTORS/STEAM SYSTEMS 
Analytical techniques for stress analysis of the nuclear steam- 
supply system: a bibliography, 4:46413 (NUREG/CR-0664) 
BWR TYPE REACTORS/THORIUM CYCLE 
Once-through thorium cycle for BWR’s, 4:46427 (CONF-790602- 
71) 
BWR TYPE REACTORS/VALVES 
Summary and bibliography of operating experience with valves in 
light-water-reactor nuclear power plants for the period 1965- 
1978, 4:46416 (NUREG/CR-0848) 


C 


C-2260 RESONANCES/HADRONIC PARTICLE DECAY 
Search for new particles decaying to A (K°)+ hadrons, 4:47665 
C-2260 RESONANCES/PARTICLE PRODUCTION 
Search for new particles decaying to A (K°)+ hadrons, 4:47665 
CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 
CADMIUM/ABSORPTION SPECTROSCOPY 
Flame atomic absorption methods of analysis of oilfield brines: 
cadmium, cesium, chromium, cobalt, lead, nickel, rubidium, and 
vanadium, 4:47098 (BETC/RI-79/8) 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 


CALIFORNIA/INSOLATION 


CADMIUM/MONITORING 
Mechanisms and rates of atmospheric deposition of selected trace 
elements and sulfate to a deciduous forest watershed (Roles of 
dry and wet deposition concentrations measured in Walker 
Branch Watershed), 4:47382 (ORNL/TM-6674) 
CADMIUM/REMOVAL 
Filtration of heavy metals from flue gases: literature studies and 
experiments, 4:45853 (STUDSVIK/E-2-78/52) 
CADM'UM 115/FISSION YIELD 
Possible viscosity effects in neutron-induced fission of ***Th and 
238U), 4:47805 (CONF-790507-7) 
CADMIUM ALLOYS/ELECTRONIC STRUCTURE 
Magnetic properties and energy-spectrum parameters of Cd/sub 1- 
x/Mg/sub x/ alioys, 4:47004 
CADMIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties and energy-spectrum parameters of Cd/sub 1- 
x/Mg/sub x/ alloys, 4:47004 
CADMIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Magnetic properties and energy-spectrum parameters of Cd/sub 1- 
x/Mg/sub x/ alloys, 4:47004 
CADMIUM SULFIDES/CRYSTAL STRUCIURE 
Structure of the CueS layer of CueS/CdS thin-film solar cells, 


4:46083 
CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 

Recent investigations of metal oxide/CdTe heterojunction solar 
cells, 4:46066 (CONF-780619-25) 

CADMIUM TELLURIDE SOLAR CELLS/SURFACE COATING 
Recent investigations of metal oxide/CdTe heterojunction solar 
cells, 4:46066 (CONF-780619-25) 
CAES 

See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 

See COMPRESSED AIR STORAGE POWER PLANTS 
CALCITE/PRECIPITATION 

Chemical reactions occurring during the exploitation of 
geothermal well doublet: thermodynamic and experimental 
approach for the case of the Dogger Reservoir in the Paris 
Basin, 4:46301 

CALCIUM/ACTIVATION ANALYSIS 

Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 

CALCIUM/EMISSION SPECTROSCOPY 

Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 

CALCIUM/FLUORESCENCE SPECTROSCOPY 

Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 

CALCIUM 40 TARGET/ARGON 49 REACTIONS 
Pion production in the “Ar + ‘Ca reaction at 1.05 GeV/ 
nucleon, 4:47774 
CALCIUM 40 TARGET/CARBON 13 REACTIONS 
Alpha-transfer reactions with large energy transfers, 4:47773 
CALCIUM 40 TARGET/NEON 20 REACTIONS 
Alpha-transfer reactions with large energy transfers, 4:47773 
CALCIUM 40 TARGET/NITROGEN 14 REACTIONS 
Alpha-transfer reactions with large energy transfers, 4:47773 
CALCIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 

Application of transmission electron microscopy to radiation 

damage in ceramics, 4:47060 
CALCIUM CHLORIDES/THERMOCHEMICAL HEAT 

STORAGE 

Chemical heat pump reactions above the solidus: a feasibility 
study, 4:46739 (SAND-79-8036) 

Dissociation pressure measurements on salts proposed for 
thermochemical energy storage (MgCle/H2O; CaCl,/NHs), 
4:46738 (SAND-79-8033) 

CALCIUM COMPOUNDS/ENVIRONMENTAL TRANSPORT 

Two-dimensional transient dispersion and adsorption in porous 
media, 4:47449 (UCRL-81970(Rev. 1)) 

CALCIUM FLUORIDES/PHYSICAL RADIATION EFFECTS 

Application of transmission electron microscopy to radiation 
damage in ceramics, 4:47060 

CALCIUM IONS/BINDING ENERGY 

Isolation and characterization of a Ca®* carrier candidate from 
calf heart inner mitochondrial membrane, 4:47480 (UR-3490- 
1586) 

CALCULI/DIAGNOSIS 
Cholelithiasis and its long-term roentgenological aspects: 
Hiroshima and Nagasaki, 4:47491 (RERF-TR-10-78) 
CALIFORNIA/CLIMATES 
California solar data manual, 4:46056 (SAN-1846-T2) 
CALIFORNIA/INSOLATION 
California solar data manual, 4:46056 (SAN-1846-T2) 





CALIFORNIUM/RADIOCHEMICAL ANALYSIS 


CALIFORNIUM/RADIOCHEMICAL ANALYSIS 
Simultaneous determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
CALIFORNIUM 247/ELECTRON CAPTURE DECAY 
Proton states in 747 Bk excited by *Cm(a,t) reaction and 
*47Cf(electron capture) and *°'Es(a) decays, 4:47794 
CALIFORNIUM 252/PRODUCTION 
Transuranium processing plant report of production, status, and 
plans for the period January 1, 1978-September 30, 1978, 
4:47139 (ORNL-5531) 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Symposium summary: nuclear data problems for thermal reactor 
applications, 4:46544 (EPRI-NP-1098-S4) 
CALIFORNIUM 254/PRODUCTION 
Transuranium processing plant report of production, status, and 
plans for the period January 1, 1978-September 30, 1978, 
4:47139 (ORNL-5531) 
CAMAC SYSTEM 
(Computer Application to Measurement And Control.) 
CAMAC SYSTEM/LOGIC CIRCUITS 
High speed CAMAC differential branch highway driver, 4:47328 
(LA-UR-79-1322) 
CAMERAS/CLOSURES 
Fast action optic closure, 4:47330 (MHSMP-79-19) 
CANALS (WATERWAYS) 
See INLAND WATERWAYS 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/FUEL RODS 
Demonstration of fuel resistant to pellet-cladding interaction. 
Phase I. Final report, 4:46411 (GEAP-23773-2) 
CANDU TYPE REACTORS/FUEL-CLADDING INTERACTIONS 
Demonstration of fuel resistant to pellet-cladding interaction. 
Phase I. Final report, 4:46411 (GEAP-23773-2) 
CANDU TYPE REACTORS/REACTOR CORES 
Theoretical variations in the concentration of tritium in the heavy 
water in CANDU reactors caused by the *He(n,p)°H reaction, 
:46440 


CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPILLARIES/DELAYED RADIATION EFFECTS 
Cardiac injury in the aged mouse: comparative ultrastructural 
effects of fission spectrum neutrons and yy rays (Comparison 
affects at 18 and 24 months following acute or fractinated 
sublethal exposures), 4:47516 
CAPILLARIES/EARLY RADIATION EFFECTS 
Irradiation of the microvasculature with fast neutrons (RBE for 
capillary damage following canine corneal irradiation), 4:47517 
CARBAMIDE 
See UREA 
CARBIDES/PRECIPITATION 
Relationship between carbide precipitation and the in-reactor 
deformation of type 316 stainless steel, 4:47024 
CARBON 
See also GRAPHITE 
PYROLYTIC CARBON 
CARBON/CHEMICAL REACTIONS 
High energy carbon and hydrogen chemistry, 4:47477 (LBL-8623) 
CARBON/DEPOSITION 
Liquid Phase Methanation Pilot Plant operation and laboratory 
support work. Quarterly report, July 1, 1978-September 30, 
1978, 4:45798 (FE-2036-34) 
CARBON/GAS CHROMATOGRAPHY 
Partitioning of major, minor, and trace elements during simulated 
in situ pa! shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
CARBON/HEAVY ION REACTIONS 
Proton and pion spectra at large angles in relativistic heavy-ion 
collisions, 4:47765 
CARBON/KINETIC ENERGY 
High energy carbon and hydrogen chemistry, 4:47477 (LBL-8623) 
CARBON/PRODUCTION 
Metastable carbon phases from CF; reactions. Part I. Reactions 
with SiC and Si, 4:46950 
CARBON 11/POSITRON SOURCES 
Precision measurement of annihilation point spread distributions 
for medically important positron emitters, 4:47493 (LBL-9169) 
CARBON 12/NUCLEAR STRUCTURE 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
CARBON 12 REACTIONS 
In-beam study of 7 As (30 to 55 MeV, excitation functions, 
angular distributions, shell models), 4:47777 
CARBON 12 REACTIONS/FUSION REACTIONS 
Time-dependent Hartree-Fock calculation of fusion cross sections 
for the reactions '**O + 'C and '*O + "°C, 4:47754 
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CARBON 12 TARGET/ELECTRON REACTIONS 
Asymmetry of coherent bremsstrahlung by polarized electrons, 
4:47622 
Electroproduction of charged pions from '*C leading to discrete 
final nuclear states, 4:47759 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
CARBON 12 TARGET/NEUTRON REA 
Neutron total cross-section measurements of °Be, '° ''B, and 
3C from 1.0 to 14 MeV using the °Be(d,n)'°B reaction as a 
white neutron source (10 to 14 MeV), 4:47762 
CARBON 12 TARGET/PION MINUS REACTIONS 
Multiplicity of secondary particles as a function of the number of 
collisions of 7~ mesons with nucleons of the carbon nucleus at 
p=40 GeV/c, 4:47678 
Study of inclusive s spectra of secondary charged particles 
produced in 7~ '*C interactions at 40 GeV/c, 4:47677 
Total annie of carbon nuclei induced by 40-GeV/c 
a” mesons, 4:47676 
CARBON 12 TARGET/PROTON REACTIONS 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
CARBON 13 REACTIONS/ALPHA-TRANSFER REACTIONS 
Alpha-transfer reactions with large energy transfers, 4:47773 
CARBON 13 TARGET/NEUTRON REACTIONS 
Neutron total cross-section measurements of °Be, '° ''B, and '? 
13C from 1.0 to 14 MeV using the °Be(d,n)’°B reaction as a 
white neutron source (10 to 14 MeV), 4:47762 
CARBON 14/RADIATION MONITORING 
An atmos — tritium and carbon-14 monitoring system, 4:47399 
(PB-287502) 
CARBON DIOXIDE/BREAKDOWN 
Investigation of high-voltage particle-initiated breakdown in gas- 
insulated systems. Final report, 4:46369 (EPRI-EL-1007) 
CARBON DIOXIDE/ENVIRONMENTAL IMPACTS 
Model of leaf photosynthesis and the effects of simple gaseous 
sulfur compounds (H2S and SO2), 4:46308 (UCRL- 35643) 
CARBON DIOXIDE/POPULATION INVERSION 
Possibility of generating powerful pulses of 4.3- radiation in 
TEA CO, lasers, 4:47207 
CARBON DIOXIDE/RADIOLYSIS 
Plasma radiolysis of carbon dioxide gas by a high-current beam of 
relativistic electrons, 4:47135 
CARBON DIOXIDE/RAMAN SPECTRA 
Carbon dioxide concentration and temperature in flames measured 
by Raman spectroscopy, 4:47143 (SAND-79-8612) 
CARBON DIOXIDE A PTOR PROCESS/PILOT PLANTS 
CO, acceptor process gasification pilot plant. Plant operations 
final report, January 1972-October 1977, 4:45810 (FE-1734- 
45(Vol.12)(BK.4)) 
CARBON DIOXIDE LASERS/AMPLIFIERS 
Saturable gas absorber for a 9-~m band CO»-laser amplifier, 
4:47204 


CARBON DIOXIDE LASERS/EXCITATION 
Simultaneous lasing in bands of a sequence in an optically pumped 
CO, laser, 4:47212 
CARBON DIOXIDE LASERS/FREQUENCY SELECTION 
Continuously eT — pressure monochromatic COz laser for 
spectroscopy, 4:47214 
CARBON DIOXIDE LASERS/INFRARED RADIATION 
Possibility of generating powerful pulses of 4.3-y radiation in 
TEA CO), lasers, 4:47207 
CARBON DIOXIDE LASERS/LINE WIDTHS 
Continuously tunable high-pressure monochromatic CO, laser for 
spectroscopy, 4:47214 
CARBON DIOXIDE LASERS/POPULATION INVERSION 
Possibility of generating powerful pulses of 4.3-y radiation in 
TEA CO), lasers, 4:47207 
CARBON FLUORIDES/HIGH SPIN STATES 
Theory of hyperfine and superfine levels in symmetric polyatomic 
molecules. Trigonal and tetrahedral molecules: Elementary 
spin-1/2 cases in vibronic ground states, 4:47630 
CARBON FLUORIDES/HYPERFINE STRUCTURE 
Theory of hyperfine and superfine levels in symmetric polyatomic 
molecules. Trigonal and tetrahedral molecules: Elementary 
spin-1/2 cases in vibronic ground states, 4:47630 
CARBON IONS/DOSIMETRY 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
CARBON IONS/LET 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
CARBON IONS/OXYGEN ENHANCEMENT RATIO 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
CARBON IONS/RBE 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 





SEPTEMBER 30, 1979 


CARBON ISOTOPES/ISOTOPE RATIO 
The use of carbon and sulfur isotopic ratios and total sulfur 
content for identifying the origin of beach tars in Santa Monica 
Bay, California , 4:47447 (PB-286780) 
CARBON ISOTOPES/MUON REACTIONS 
Energy spectra and asymmetry of charged-particle emission on 
capture of negative muons by nuclei, 4:47763 
CARBON MONOXIDE 
A ah: program for computing the pollutant standards index 
(psi), 4:47405 (PB-289924 24) 
CARBON MONOXIDE/AIR POLLUTION CONTROL 
Automotive fuel economy and emissions program. Final report, 
June 1975 - December 1976, 4:46933 (N-78-32426) 
Performance characteristics of automotive engines in the United 
STates. Second series - report No. 7. 1977 Ford 171 CID (2.8 
liters), 2V. Interim report, November 1977, 4:46934 (PB-286296) 
CARBON MONOXIDE/CHEMISORPTION 
Infrared absorption spectroscopy of carbon monoxide on nickel 
films: a low temperature thermal detection technique, 4:46986 
(LBL-8482) 
CARBON MONOXIDE/HYDROGENATION 
Catalysis and surface science, 4:47106 (LBL-9043) 
CARBON MONOXIDE LASERS/ELECTRIC DISCHARGES 
Vibrational excitation rate levels and energy balance in an 
electrical-discharge carbon monoxide laser, 4:47217 
CARBON MONOXIDE LASERS/ENERGY BALANCE 
Vibrational excitation rate levels and energy balance in an 
electrical-discharge carbon monoxide laser, 4:47217 
CARBON MONOXIDE LASERS/WINDOWS 
Exploratory development on antireflective coating for 2 to 6 
micrometers for fluoride windows. Final report, May 1976- 
December 1977, 4:47186 (AD-A-059173) 
CARBON STEELS/ALBEDO 
SAI/EPRI Albedo Information Library, 4:46409 (EPRI-NP-1017) 
CARBON STEELS/CORROSION 
In-situ oil shale retort; thermocouple well failure analysis, 4:45936 
(SAND-79-0742) 
CARBON STEELS/MECHANICAL PROPERTIES 
Effects of specimen and vessels size on toughness measurements 
and crack propagation in ductile structures, 4:46978 
CARBON TETRAFLUORIDE/ABSORPTION SPECTRA 
Continuously tunable high-pressure monochromatic COs laser for 
spectroscopy, 4:47214 
CARBON TETRAFLUORIDE/VIBRATIONAL STATES 
Continuously tunable — -pressure monochromatic COz laser for 
spectroscopy, 4:47214 
CARBONATE ROCKS/ACOUSTIC MEASUREMENTS 
Interpretation of well logs in a carbonate aquifer. Water-resources 
investigations (final), 4:47455 (PB-288508) 
CARBONATE ROCKS/GAMMA-GAMMA LOGGING 
Interpretation of well logs in a carbonate aquifer. Water-resources 
investigations (final), 4:47455 (PB-288508) 
CARBONATE ROCKS/NEUTRON LOGGING 
Interpretation of well logs in a carbonate aquifer. Water-resources 
investigations (final), 4:47455 (PB-288508) 
CARBONATE ROCKS/RESISTIVITY LOGGING 
Interpretation of well logs in a carbonate aquifer. Water-resources 
investigations (final), 4:47455 (PB-288508) 
CARBONYLS/PHOTOLYSIS 
High-intensity laser photolysis of OCS at 157 nm: S('S) 
production, photoionization, and loss, 4:47130 
CARCINOGENESIS 
Chemical Biodynamics Division. Annual report 1978, 4:47466 
(LBL-8623) 
CARCINOGENESIS/BIOASSAY 
Health related programs, 4:47375 (EPA-600/7-78-168) 
CARCINOGENESIS/GENETICS 
Gene expression and malignant transformation, 4:47479 (LBL- 


8623) 
CARCINOGENESIS/GEOGRAPHICAL VARIATIONS 
Spontaneous cancer mortality rate and its relationship to specific 
energy consumption (X and gamma radiation), 4:47509 
(ORAU/IEA-79-7(R)) 
CARCINOGENESIS/PHYSIOLOGY 
Carcinogenesis and the physiological state of the cell, 4:47478 
(LBL-8623) 
CARCINOGENS/BINDING ENERGY 
Carcinogenesis and the physiological state of the cell, 4:47478 
(LBL-8623) 
CARCINOGENS/METABOLISM 
Carcinogenesis and the physiological state of the cell, 4:47478 
(LBL-8623) 
CARDIOVASCULAR DISEASES/MORTALITY 
Spontaneous cancer mortality rate and its relationship to specific 
energy consumption (X and gamma radiation), 4:47509 
(ORAU/IEA-79-7(R)) 
CARIBOU 
See DEER 


CEMENTS 


CARPOOLING/BIBLIOGRAPHIES 
Car pools (a bibliography with abstracts). Report for 1970- 
November 1978, 4:46901 (NTIS/PS-78/1168) 
CARRIER DENSITY/PHOTOLYSIS 
H~ and D™ production in plasmas, 4:47889 
CASKS/DESIGN 
Retrievable storage concept designs. Final report, 4:46004 
(UCRL-15018) 
CASKS/FIRE RESISTANCE 
DOT 7A FRP box fire test at the INEL, 4:47180 (TREE-1367) 
CASKS/SAFETY 
Review of criteria for packaging plutonium for transport by air. 
Technical report, 4:47179 (PB-287479) 
CAST IRON/SOLIDIFICATION 
ee morpholo Pa in the solidification of high purity Fe-C-Si 
oys, 4:47064 (IS-4693) 
CATALYSIS 
Catalysis and surface science, 4:47106 (LBL-9043) 
CATALYSTS/DEACTIVATION 

Catalyst development for coal liquefaction. Final report, 4:45814 
(EPRI-AF-1084) 

Liquid Phase Methanation Pilot Plant operation and laboratory 
support work. Quarterly report, July 1, 1978-September 30, 
1978, 4:45798 (FE-2036-34) 

CATALYSTS/PERFORMANCE TESTING 

Catalyst development for coal liquefaction. Final report, 4:45814 
(EPRI-AF-1084) 

Gas generator research and development: BI-GAS process. 92nd 
monthly progress ee April 1979, 4:45793 (FE-1207-62) 

CATALYSTS/REGENE 

Liquid Phase Methanation Pilot Plant operation and laboratory 
support work. Quarterly report, July 1, 1978-September 30, 
1978, 4:45798 (FE-2036-34) 

CATALYSTS/RESEARCH PROGRAMS 

Workshop on coal wp 4:45813 (CONF-780372-) 
CATALYSTS/SURFACE PROPERTIES 

Catalysis and surface science, 4:47106 (LBL-9043) 
CATALYSTS/TESTING 

Demetallization catalyst tests on heavy residual oils. Final report, 
February 1975-January 1977, 4:45897 (PB-285937) 

CATTLE/CONTAMINATION 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

CATTLE/RADIOACTIVITY 

Transfer factors for assessing the dose from radionuclides in 
agricultural products, 4:47419 (UCRL-82545(Rev.1)) 

ccD 
See CHARGE-COUPLED DEVICES 
CE ENTRAINED FUEL PROCESS/DESIGN 

Dynamic flow model for low-Btu gasification of coal for electric 
power generation. Final report R and D Task 9 (Phase I), 
4:45794 (FE-1545-57) 

CE ENTRAINED FUEL PROCESS/FLOW MODELS 

Dynamic flow model for low-Btu gasification of coal for electric 
power generation. Final report R and D Task 9 (Phase I), 
4:45794 (FE-1545-57) 

CE ENTRAINED FUEL PROCESS/PROCESS DEVELOPMENT 

UNITS 


Dynamic flow model for low-Btu gasification of coal for electric 
power generation. Final report R and D Task 9 (Phase I), 
4:45794 (FE-1545-57) 

CEILINGS/THERMAL INSULATION 

Labor and net energy effects of a national ceiling insulation 

program. Final report, 4:46878 (COO-2893-6) 
CELL FLOW SYSTEMS 

Quantitation of cell surface antigen density by flow cytometry, 

4:47485 (LA-UR-79-1434) 
CELL KILLING/LET 

Biophysical studies with spatially correlated ions. 3. Cell survival 
studies using diatomic deuterium (Exposure of cultured V79 
hamster cells to De* molecular ions), 4:47503 

CELL MEMBRANES/SPECTROSCOPY 

Biophysics, 4:47472 (LBL-8623) 

CELL PROLIFERATION/BIOLOGICAL RECOVERY 

Irradiation of the microvasculature with fast neutrons (RBE for 
capillary damage following canine corneal irradiation), 4:47517 

CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CEMENT INDUSTRY/ENERGY CONSERVATION 

Potential for energy conservation through the use of slag and fly 

ash in concrete. Final report, 4:46914 (SAN-1699-T1) 
CEMENTS 
See also PORTLAND CEMENT 





CEMENTS/COMPRESSION STRENGTH 


CEMENTS/COMPRESSION STRENGTH 
Drilling muds and cements for high temperature application in 
geothermal wells, 4:46324 
CEMENTS/PERMEABILITY 
Drilling muds and cements for high temperature application in 
geothermal wells, 4:46324 
CEMENTS/POROSITY 
Drilling muds and cements for high temperature application in 
geothermal wells, 4:46324 
CEMENTS/TESTING 
Cementing of geothermal wells. Progress report No. 10, July- 
September 1978, 4:46318 (BNL-50943) 
CENTRIFUGE ENRICHMENT PLANTS/ECONOMIC IMPACT 
Socioeconomic effects of the DOE Gas Centrifuge Enrichment 
Plant. Volume 1: methodology and analysis, 4:45976 (ORO-EP- 
111-P1) 
Socioeconomic effects of the DOE Gas Centrifuge Enrichment 
Plant. Volume 2: appendices, 4:45977 (ORO-EP-111-P2) 
CENTRIFUGE ENRICHMENT PLANTS/SEISMIC EFFECTS 
Gas Centrifuge Enrichment Plant seismic time history 
development, 4:45975 (ORNL/ENG/TM-17) 
CENTRIFUGE ENRICHMENT PLANTS/SOCIAL IMPACT 
Socioeconomic effects of the DOE Gas Centrifuge Enrichment 
Plant. Volume 1: methodology and analysis, 4:45976 (ORO-EP- 
111-P1) 
Socioeconomic effects of the DOE Gas Centrifuge Enrichment 
Plant. Volume 2: appendices, 4:45977 (ORO-EP-111-P2) 
CEPHEIDS/FOURIER ANALYSIS 
TU Cassiopeiae periods and amplitudes, 4:47558 
CEPHEIDS/MASS 
Cepheid masses from observations and pulsation theory, 4:47559 
CEPHEIDS/STAR MODELS 
Cepheid masses from observations and pulsation theory, 4:47559 
CERAMICS/RESEARCH PROGRAMS 
Materials sciences, 4:46943 (LBL-7355) 
CERAMICS INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries SIC 20-25, 27, 30-32, 34-39. Final report (1967, 
1971, and 1974), 4:46913 (DOE/TIC-10779(Vol.3)(Ch.4)(Pt. 1)) 
CEREALS/RADIOCHEMICAL ANALYSIS 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, 4:47418 (PB-287559) 
CERIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
CERIUM 140/GIANT RESONANCE 
Electroexcitation of giant resonances between 4 MeV and 48 MeV 
excitation energy in '*°Ce , 4:47784 (AD-A-059060) 
CERIUM 140 TARGET/ELECTRON REACTIONS 
Electroexcitation of giant resonances between 4 MeV and 48 MeV 
excitation energy in '*°Ce , 4:47784 (AD-A-059060) 
CERIUM-GAMMA/CRYSTAL-PHASE TRANSFORMATIONS 
Lattice and spin dynamics of y-Ce, 4:46958 
CERIUM-GAMMA/ELASTICITY 
Lattice and spin dynamics of y-Ce, 4:46958 
CERIUM-GAMMA/LATTICE VIBRATIONS 
Lattice and spin dynamics of y-Ce, 4:46958 
CERIUM-GAMMA/NEUTRON DIFFRACTION 
Lattice and spin dynamics of y-Ce, 4:46958 
CERIUM-GAMMA/PHONONS 
Lattice and spin dynamics of y-Ce, 4:46958 
CERIUM-GAMMA/SPECIFIC HEAT 
Lattice and spin dynamics of y-Ce, 4:46958 
CERMETS/MATERIALS TESTING 
Tests and studies of USSR materials at the US coal burning MHD 
facility UTSI-2, 4:46848 (CONF-7805142-1) 
CERN ISR 
(28-GeV proton--proton storage ring at Geneva.) 
CERN ISR/BEAM LUMINOSITY 
Quark-antiquark colliding beam machines, 4:47652 
CERN ISR/ELECTRON COOLING 
Quark-antiquark colliding beam machines, 4:47652 
CESIUM/ABSORPTION SPECTROSCOPY 
Flame atomic absorption methods of analysis of oilfield brines: 
cadmium, cesium, chromium, cobalt, lead, nickel, rubidium, and 
vanadium, 4:47098 (BETC/RI-79/8) 
CESIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
CESIUM/ADSORPTION 
Waste isolation safety assessment program. Controlled sample 
program publication number 2: interlaboratory comparison of 
batch Kd values, 4:46006 (PNL-2872) 
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CESIUM/ENERGY LEVELS 
Ordering of atomic energy levels in excited states (Quantum 
defects, K ordering, zero-energy scattering phase shift), 4:47623 
(CU-TP-135) 
CESIUM/L-S COUPLING 
Ab initio treatment of final-state spin-orbit interactions: 
Photoionization of the 6s electron in cesium, 4:47600 
CESIUM/PHOTOIONIZATION 
Ab initio treatment of final-state spin-orbit interactions: 
Photoionization of the 6s electron in cesium, 4:47600 
CESIUM 137/ADSORPTION 
Effect of temperature and hydroxy-Al interlayers on Cs selectivity 
and fixation in river suspensions and soils. Final report, 4:47451 
(ORO-4851-2) 
CESIUM IONS/ION SOURCES 
Heavy ion fusion program. Half-year report, October 1978-March 
1979, 4:47279 (LBL-9019) 
CETACEANS/POPULATION DYNAMICS 
Marine mammal fauna of potential OTEC sites in the Gulf of 
Mexico and Hawaii, 4:47453 (LBL-9055) 
CHARGE-COUPLED DEVICES/TESTING 
Charge-coupled device high-frequency drivers and testing 
instruments, 4:47238 (LBL-7586) 
CHARGED PARTICLES 
See also BETA PARTICLES 
DEUTERONS 
TRITONS 
CHARGED PARTICLES/PARTICLE PRODUCTION 
Inclusive charged-particle production in neutron-nucleus 
collisions, 4:47655 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
CHARGED-PARTICLE TRANSPORT/SIMULATION 
Steady-state transport of high-current beams in a focused channel, 
4:47594 
CHARGED-PARTICLE TRANSPORT/THREE-DIMENSIONAL 
CALCULATIONS 
ACCEPT: three-dimensional electron/photon Monte Carlo 
transport code using combinatorial geometry, 4:48014 (SAND- 
79-0415) 
CHARGED-PARTICLE TRANSPORT THEORY/COMPUTER 
CODES 
TIGERP (Monte Carlo method), 4:47823 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES 
See also CHARMED BARYON RESONANCES 
CHARMED MESON RESONANCES 
D RESONANCES 
LAMBDA-2250 RESONANCES 
CHARM PARTICLES/EMISSION 
Recent results from the lead-glass-wall experiment (Review), 
4:47668 (LBL-9247) 
CHARM PARTICLES/LIFETIME 
Charm production by neutrinos and charm particle lifetime, 
4:47651 
Charmed particle lifetimes, 4:47704 
CHARM PARTICLES/PARTICLE PRODUCTION 
Charm production by neutrinos and charm particle lifetime, 
4:47651 
Direct search for charm in accelerator proton collisions, 4:47663 
Hadronic production of charmed and other favorite particles, 
4:47718 
CHARM PARTICLES/SEMILEPTONIC DECAY 
Observation of a visible charmed particle decay in neutrino 
interactions, 4:47648 (BNL-26309) 
CHARMED BARYON RESONANCES 
See also C-2260 RESONANCES 
CHARMED BARYON RESONANCES/DECAY 
Observation of decays of short-lived particles in an emulsion 
exposed to 400-GeV/c protons, 4:47664 
CHARMED BARYON RESONANCES/PARTICLE 
PRODUCTION 
Observation of decays of short-lived particles in an emulsion 
exposed to 400-GeV/c protons, 4:47664 
Se MESON RESONANCES/HADRONIC PARTICLE 
AY 
Charmed-meson decay in the massive-quark model. II, 4:47697 
CHARMED MESON RESONANCES/MASS FORMULAE 
Determination of the chiral-SU(4) x SU(4) -breaking parameters, 
4:47682 
CHARMONIUM/DISPERSION RELATIONS 
Test of self-consistency of the dispersion theory of charmonium in 
the decay psi—-3y, 4:47691 
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CHARS/OXIDATION 
Combustion research on the fate of fuel-nitrogen under conditions 
of — coal combustion. Final task report, 4:45881 (PB- 
286208) 
CHEMICAL EFFLUENTS/CHEMICAL ANALYSIS 
Comprehensive analysis of emissions from fluidized-bed 
combustion processes, 4:45847 (EPA-600/7-78-168) 
Critique of organic Level-1 analysis, 4:47378 (EPA-600/7-78-168) 
CHEMICAL E UENTS/ENVIRONMENTAL EFFECTS 
— Integrated Assessment Programs, 4:46775 (EPA-600/7-78- 
168) 
Process measurements for environmental assessment, 4:47371 
(EPA-600/7-78-168) 
CHEMICAL EFFLUENTS/EVALUATION 
Process measurements for environmental assessment, 4:47371 
(EPA-600/7-78-168) 
CHEMICAL EFFLUENTS/HEALTH HAZARDS 
Biological testing methodology, 4:47443 (EPA-600/7-78-168) 
Nonferrous metals cee | (copper reverberatory furnaces), 
4:47531 (EPA-600/7-78-16 
CHEMICAL EFFLUENTS/SOCIAL IMPACT 
DOE Integrated Assessment Programs, 4:46775 (EPA-600/7-78- 


168) 
CHEMICAL EXPLOSIVES 
Heats and products of detonation of TNT under varying 
conditions of confinement and density, 4:47348 (UCID- 18211) 
CHEMICAL LASERS/ENERGY-LEVEL TRANSITIONS 
Pure rotational lasing in four electronic states of NH: Impulsive to 
adiabatic collisional pumping, 4:47200 
CHEMICAL LASERS/OPERATION 
Formation and deactivation processes in electronic transitions, 
chemically pumped lasers. Final report 1 Sep 1974-30 Sep 1978, 
4:47190 (AD- A-062005) 
CHEMICAL PLANTS/ ECONOMIC ANALYSIS 
Economic feasibility assessment of biomass liquefaction, 4:46041 
(LBL-9192) 
CHEMICAL REACTION KINETICS/EQUATIONS 
Kinetic weight of a process which is one of the links in the system 
of a complex process. I, 4:47092 (ANL-Trans-1165) 
CHEMICAL REACTION KINETICS/PREDISSOCIATION 
Quasiclassical trajectory study of vibrational predissociation of 
van der Waals molecules: Collinear Hexxxl2(B *Pi), 4:47628 
CHEMICAL —— ORS 
See also RETOR 
CHEMICAL REACT ORS/DESIGN 
Apparatus for the production of combustible gas (Patent; from 
waste materials by low-temperature carbonization at 300 to 
600°C), 4:46042 
CHEMICAL REACTORS/MATHEMATICAL MODELS 
Simple model of a plutonium nitrate concentrator, 4:46023 
(UCRL-52711) 
CHEMISTRY 
See also BIOCHEMISTRY 
COSMOCHEMISTRY 
PHOTOCHEMISTRY 
CHEMISTRY/RESEARCH PROGRAMS 
General Chemistry Division quarterly report, October-December 
1978, 4:47091 (UCID-15644-78-4) 
CHESAPEAKE BAY/BASELINE ECOLOGY 
Chesapeake Bay baseline data acquisition, appendix IX. Wetlands 
alteration. Final report, 1973-78, 4:47452 (PB-289135) 
CHILDREN/DOWNS SYNDROME 
Parental radiation and Down's syndrome, with particular attention 
to ——w radiation and radar. Final report, 4:47506 (AD-A- 


CHIMNEYS/POROSITY 
Summary of the Mighty Epic tracer-gas chimney pressurization 
studies. Topical report Sep-Dec 1977, 4:47351 (AD-A-062081) 
CHIPMUNKS/DOSE EQUIVALENTS 
Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area (Idaho National Engineering 
Laboratory), 4:47518 
CHIPMUNKS/RADIONUCLIDE KINETICS 
Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area (Idaho National Engineering 
Laboratory), 4:47518 
CHIRAL SYMMETRY/SOLITONS 
Integrability of supersymmetrical generalizations of classical chiral 
models in two-dimensional space-time, 4:47743 
CHIRAL SYMMETRY/SYMMETRY BREAKING 
Determination of the chiral-SU(4) x SU(4) -breaking parameters, 
4:47682 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
STRUCTURAL CHEMICAL ANALYSIS 
o@ and 7 components of substituent effects in saturated systems. 
Monosubstituted methanes, 4:47123 
CHLORINATION/BIOLOGICAL EFFECTS 
Biofouling control investigations: 18-month summary report, 
4:47528 (EPRI-EA-1082) 


CHROMIUM COMPOUNDS/MATERIALS TESTING 


CHLOROPLASTS/BIOCHEMICAL REACTION KINETICS 
Light into chemical energy via photosynthesis, 4:47467 (LBL- 
8623) 
Metabolic regulation and pathways in green plant cells and leaves, 
4:47470 (LBL-8623) 
CHLOROPLASTS/ELECTRON TRANSFER 
Biological solar energy conversion: approaches to overcome yield, 
stability and product limitations. Pro a8) report No. 5, 1 April- 
30 September 1977, 4:47128 (PB-286487) 
CHROMATES/MATERIALS TESTIN 
Evaluation of candidate Ssieinihinl materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
CHROMATES/MICROSTRUCTURE 
Evaluation of candidate ao materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
CHROMATES/SEED-SLAG INTERACTIONS 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
CHROMATIDS/BIOLOGICAL RADIATION EFFECTS 
Sister chromatid exchanges in human lymphocytes exposed to 
ionizing radiation during Go (vy rays), 4:47498 
CHROMIUM/ABSORPTION SPECTROSCOPY 
Flame atomic absorption methods of analysis of oilfield brines: 
cadmium, cesium, chromium, cobalt, lead, nickel, rubidium, and 
vanadium, 4:47098 (BETC/RI-79/8) 
CHROMIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
CHROMIUM/EMISSION SPECTROSCOPY 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
CHROMIUM/FLUORESCENCE 
Comparison of procedures for quantitative x-ray analysis in thin 
films, 4:46954 (BNL-25759) 
CHROMIUM/ION COLLISIONS 
Target and projectile cross sections for F ions on Ti, V, Cr, Fe, 
and Co: 1.7 MeV/amu, 4:47619 
CHROMIUM/MATERIALS TESTING 
Tests and studies of USSR materials at the US coal burning MHD 
facility UTSI-2, 4:46848 (CONF-7805142-1) 
CHROMIUM/TOXICITY 
Prototype on-line x-ray fluorescence analyzer for detection of 
metals in sewage, 4:47448 (UCRL-81954) 
CHROMIUM 50/CHARGE DISTRIBUTION 
Distribution of charge density in **Ti and *°Cr, 4:47776 
CHROMIUM 50 TARGET/ELECTRON REACTIONS 
Distribution of charge density in **Ti and ®°Cr, 4:47776 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
CHROMIUM ALLOYS/CHEMICAL COMPOSITION 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
CHROMIUM ALLOYS/CREEP 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
Influence of recrystallization behavior on the mechanical 
properties of XM-19 stainless steel (22Cr-13Ni-SMn-2Mo-0.3N), 
4:46973 
CHROMIUM ALLOYS/MICROSTRUCTURE 
Application of materials science to the design of engineering 
alloys. A review, 4:46983 
CHROMIUM ALLOYS/PHASE DIAGRAMS 
Application of materials science to the design of engineering 
alloys. A review, 4:46983 
CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation induced void swelling and solute segregation in a V- 
ion-irradiated V-15wt%Cr bcc alloy, 4:47020 
CHROMIUM ALLOYS/RECRYSTALLIZATION 
Influence of recrystallization behavior on the mechanical 
properties of XM-19 stainless steel (22Cr-13Ni-SMn-2Mo-0.3N), 
4:46973 


CHROMIUM ALLOYS/TENSILE PROPERTIES 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
CHROMIUM COMPOUNDS/CORROSION RESISTANCE 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
CHROMIUM COMPOUNDS/MATERIALS TESTING 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 





CHROMIUM OXIDES 


CHROMIUM OXIDES 
Interconnection materials for the thin layer zirconiz electrolyte 
fuel cell (LaCrOs), 4:46863 (BNL-50756) 
CHROMIUM OXIDES/ADDITIVES 
Microstructure- yy | ma of a zinc oxide varistor 
material, 4:47043 (LBL-8991 
CHROMIUM OXIDES/CORROSION RESISTANCE 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
CHROMIUM OXIDES/ELECTRIC CONDUCTIVITY 
Compositional dependence of thermal expansion, lattice 
arameters, volatilization rate and electrical conductivity of 
aCrQOs based oxides (Electrodes for high-temperature fuel 
cells), 4:46862 (BNL-50756) 
CHROMIUM OXIDES/EVAPORATION 
Compositional dependence of thermal expansion, lattice 
arameters, volatilization rate and electrical conductivity of 
aCrQOs based oxides (Electrodes for high-temperature fuel 
cells), 4:46862 (BNL-50756) 
CHROMIUM OXIDES/LATTICE PARAMETERS 
Compositional dependence of thermal expansion, lattice 
arameters, volatilization rate and electrical conductivity of 
aCrQOs based oxides (Electrodes for high-temperature fuel 
cells), 4:46862 (BNL-50756) 
CHROMIUM OXIDES/MATERIALS TESTING 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
Tests and studies of USSR materials at the US coa! burning MHD 
facility UTSI-2 (LaCrOs3-Cr cermet), 4:46848 (CONF-7805 142- 
1 


) 
CHROMIUM OXIDES/THERMAL EXPANSION 
Compositional dependence of thermal expansion, lattice 
parameters, volatilization rate and electrical conductivity of 
LaCrOs based oxides (Electrodes for high-temperature fuel 
cells), 4:46862 (BNL-50756) 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/FRACTURE PROPERTIES 
Application of materials science to the design of engineering 
alloys. A review, 4:46983 
CHROMIUM-MOLYBDENUM STEELS/ELASTICITY 
Heat-to-heat and directionality variations of elastic constants in 
types 304 and 316 stainless steel and 2 1/4 Cr-1 Mo steel, 
4:46948 (ORNL/TM-6879) 
CHROMIUM-MOLYBDENUM STEELS/ELECTRON BEAM 
WELDING 
Development of automated welding processes for field fabrication 
of thick-walled pressure vessels: electron beam method. Fifth 
quarterly report, October 1-December 31, 1978, 4:46946 (FE- 
2606-5 


-5) 
CHROMIUM-MOLYBDENUM STEELS/FABRICATION 
Materials technology for LMFBR steam generators, 4:46969 
CHROMIUM-MOLYBDENUM STEELS/FRICTION 
Friction and wear tests in support of LMFBR steam generator 
= spacer plate interactions, 4:46477 (WARD-NA-3045- 
4 


) 

CHROMIUM-MOLYBDENUM STEELS/RUPTURES 

Materials technology for LMFBR steam generators, 4:46969 
CHROMIUM-MOLYBDENUM STEELS/THERMAL 

CONDUCTIVITY 

Materials technology for LMFBR steam generators, 4:46969 
CHROMIUM-MOLYBDENUM STEELS/WEAR 

Friction and wear tests in support of LMFBR steam generator 

tube/tube spacer plate interactions, 4:46477 (WARD-NA-3045- 


) 
CHROMIUM-MOLYBDENUM STEELS/WELDING 
Internal bore welding of 2 1/4 Cr-1 Mo steel tube-to-tubesheet 
joints, 4:46472 (ORNL-5538) 
CHROMIUMSNICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAI NLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/CHEMICAL COMPOSITION 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
CHROMIUM-NICKEL STEELS/CREEP 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
a and creep rupture of thin stainless steel specimens, 4:46976 
CHROMIUM-NICKEL STEELS/IMPURITIES 
Surface segregation of boron in nitrogen-strengthened stainless 
steel, 4:46959 
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CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 
EFFECTS 


ean and cree ture of thin stainless steel specimens, 4:46976 
TUM- NICKEL STEELS/SEGREGATION 
"ieee ——- of boron in nitrogen-strengthened stainless 
steel, 4:46' 
CHROMIUM-NICKEL STEELS/TENSILE PROPERTIES 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development A gw Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Parental radiation and Down's syndrome, with particular attention 
to ionizing radiation and radar. Final report, 4:47506 (AD-A- 


061593) 
CIRCUIT BREAKERS/TEST FACILITIES 
33-GVA interrupter test facility, 4:47969 (LA-UR-79-1596) 
CISTRONS 
See GENES 
CIVIL DEFENSE/RESEARCH PROGRAMS 
— Special Studies Section, 4:46785 (ORNL-5513) 


See MOLLUSCS 
CLASSICAL MECHANICS/NUMERICAL ANALYSIS 
Application of Hamilton's principle to the study of the 
anharmonic oscillator in classical mechanics, 4:47850 
CLASSICAL MECHANICS/OSCILLATORS 
Application of Hamilton's principle to the study of the 
anharmonic oscillator in classical es 4:47850 
CLEAN COKE PROCESS/BY-PRODU 
CLEAN COKE process: process etl saat studies. Final 
report. Volume III: Final process design and economics. Part 1: 
final process design, 4:45822 (FE-1220-39(Vol.3)(Pt.1)) 
CLEAN COKE PR /COMMERCIALIZATION 
CLEAN COKE process: process development studies. Final 
report. Volume III: = —_ design and economics. Part 1: 
final process design, ee 2 pa! 1220-39(Vol. 3)(Pt.1)) 
CLEAN COKE PR HHEETS 
CLEAN COKE soaeah pita ts saevdiseniant studies. Final 
report. Volume III: Final process design and economics. Part 1: 
final process design, 4:45822 (FE-1220-39(Vol.3)(Pt.1)) 
CLEAN ROOMS/CONTROLLED ATMOSPHERES 
Controlling the clean room atmosphere, 4:47175 (GEPP-OP-405) 
CLEANING/EVALUATION 
Cleanup efficiency and biological effects of a fuel oil spill in cold 
weather: the 1977 Bouchard No. 65 oil spill in Buzzards Bay, 
Massachusetts. Final report, June 1977-January 1978, 4:45905 
(PB-286362) 
CLIMATES/DATA COMPILATION 
California solar data manual, 4:46056 (SAN-1846-T2) 
CLINCH RIVER BREEDER REACTOR/NEUTRON 
DETECTORS 
Theoretical evaluation of ex-vessel monitoring for initial fuel 
loading of a liquid metal fast breeder reactor, 4:46451 (CONF- 
790602-52) 
CLINCH RIVER BREEDER REACTOR/PUMPS 
Minimizing unbalance response of the CRBRP sodium pumps, 
4:46460 (GEFR-SP-130) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
COMPONENTS 
Sodium technology program. Quarterly technical progress report, 
January-March 1979, 4:46456 (ESG-DOE- 13272) 
CLINCH RIVER BREEDER REACTOR/REACTOR COOLING 
SYSTEMS 
Ultrasonic evaluation of dissimilar-metal transition joint welds, 
4:46473 (ORNL/TM-6679/R1) 
CLINCH RIVER BREEDER REACTOR/REACTOR FUELING 
Theoretical evaluation of ex-vessel monitoring for initial fuel 
loading of a liquid metal fast breeder reactor, 4:46451 (CONF- 
790602-52) 
CLINCH RIVER BREEDER REACTOR/REACTOR LATTICE 
PARAMETERS 
Theoretical evaluation of ex-vessel monitoring for initial fuel 
pam f of a liquid metal fast breeder reactor, 4:46451 (CONF- 
-52 


CLINCH RIVER BREEDER REACTOR/WELDED JOINTS 
Ultrasonic evaluation of dissimilar-metal transition joint welds, 
4:46473 (ORNL/TM-6679/R 1) 
CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSURES/DESIGN 
bang action optic closure, 4:47330 (MHSMP-79-19) 
AL 


See also BITUMINOUS COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
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SOLVENT-REFINED COAL 
COAL/CHEMICAL ANALYSIS 
Some thoughts on coal analysis and some recent data on coal 
structure, 4:45825 (CONF-780372-) 
COAL/CHEMICAL COMPOSITION 
Review of supporting research at Oak Ridge National Laboratory 
for underground coal conversion, 4:45789 (CONF-790630-9) 
Trace contaminants from coal (Book), 4:45833 
Utilization of coal associated minerals. Quarterly report No. 4, 
July 1-September 30, 1978, 4:45828 (FE-2721-4) 
COAL/CLEANING 
Dry-cleaning coal in a fluidized bed medium, 4:45876 (RI-PMTC- 
4(79)) 
COAL/COATINGS 
Development of coatings for protection of coal during transport 
and storage. Final report, December 15, 1977-September 15, 
1978, 4:45872 (COO-4632-2) 
COAL/COMBUSTION 
Assessment of national consequences of increased coal utilization. 
Executive summary, 4:45890 (TID-2945(Vol.2)) 
COAL/COMBUSTION PRODUCTS 
CFCC Development Program. Combustion chemistry evaluation, 
Task 4.4, 4:46358 (FE-2357-40) 
COAL/CONSUMPTION RATES 
Direct energy transactions matrix for 1971. Final report, Part 2, 
4:46830 (COO-4628-5) 
COAL/DESULFURIZATION 
Process for removing sulfur from coal (Patent), 4:45781 
COAL/ELECTRON SPIN RESONANCE 
Electron spin resonance study of coal by line width and line shape 
analysis, 4:45832 
COAL/EMISSION 
Application of the phased approach to environmental assessment 
to the emission assessment of conventional combustion services, 
4:45846 (EPA-600/7-78-168) 
Environmental assessment measurement techniques for fugitive 
emissions, 4:47379 (EPA-600/7-78-168) 
COAL/ENERGY POLICY 
U.S. industry views on impact of national energy policy on 
supply, demand, and economics of the country’s energy 
resource base: coal, 4:46818 
COAL/ENTHALPY 
Review of supporting research at Oak Ridge National Laboratory 
for underground coal conversion, 4:45789 (CONF-790630-9) 
COAL/ENVIRONMENTAL EFFECTS 
DOE Integrated Assessment Programs, 4:46775 (EPA-600/7-78- 
168 


COAL/FLUIDIZED-BED COMBUSTION 
Assessment of advanced power cycles, 4:46349 (CONF-790602-51) 
Critique of organic Level-1 analysis, 4:47378 (EPA-600/7-78-168) 
COAL/GASIFICATION 
Rough cost estimates of solar thermal/coal or biomass-derived 
fuels, 4:46089 (SERI/TP-35-279) 
COAL/HEATING RATE 
Workshop on coal liquefaction, 4:45813 (CONF-780372-) 
COAL/HYDROGENATION 
Coal conversion in flash hydropyrolysis reactors, 4:45823 (BNL- 
26209) 
COAL/LEACHING 
Development of coatings for protection of coal during transport 
and storage. Final report, December 15, 1977-September 15, 
1978, 4:45872 (COO-4632-2) 
Leaching studies on coal and coal conversion wastes, 4:45836 
(CONF-790571-1) 
COAL/MATERIALS HANDLING 
Dry coal handling and feeding test facility feasibility study, 
4:45875 (ORNL/ENG/TM-16) 
COAL/MINING 
Triaxial measurement of stress waves in the free-field, 4:47552 
(SAND-78-2123C) 
COAL/OXIDATION 
Combustion research on the fate of fuel-nitrogen under conditions 
of pulverized coal combustion. Final task report, 4:45881 (PB- 
286208) 
COAL/PERMEABILITY 
Measurement of the flow properties of coals for in-situ 
gasification. Final report, December 1977-November 1978 
(With dependence on degree of water saturation), 4:45790 
(COO-4639-4) 
COAL/PHYSICAL PROPERTIES 
Review of supporting research at Oak Ridge National Laboratory 
for underground coal conversion, 4:45789 (CONF-790630-9) 
COAL/POLLUTION 
Critique of organic Level-1 analysis, 4:47378 (EPA-600/7-78-168) 
COAL/PRICES 
Industrial boiler fuel modeling approach. Technical report 
(Forecasting to 1885 and 1990), 4:45885 (DOE/EIA-0183/8) 


COAL GASIFICATION/CATALYSTS 


COAL/PYROLYSIS 

Coal conversion in flash hydropyrolysis reactors, 4:45823 (BNL- 
26209) 

Combustion research on the fate of fuel-nitrogen under conditions 
of pulverized coal combustion. Final task report, 4:45881 (PB- 
286208) 

Review of supporting research at Oak Ridge National Laboratory 
for underground coal conversion, 4:45789 (CONF-790630-9) 

COAL/QUANTITATIVE CHEMICAL ANALYSIS 

Determination of asphaltenes in fuels from coal hydrogenation, 

4:45830 
COAL/RESEARCH PROGRAMS 

Coal science research in the DOE/Fossil Energy Program, 
4:45774 (CONF-780372-) 

Fossil energy, 4:45775 (LBL-7355) 

COAL/SOCIAL IMPACT 
DOE Integrated Assessment Programs, 4:46775 (EPA-600/7-78- 


168) 
COAL/SORPTIVE PROPERTIES 
Sorptive property of coal, 4:45829 (UCRL-82703) 
COAL/SPECIFIC HEAT 
Review of supporting research at Oak Ridge National Laboratory 
for underground coal conversion, 4:45789 (CONF-790630-9) 
COAL/STRUCTURAL CHEMICAL ANALYSIS 
Proceedings of the 1978 coal chemistry workshop, 4:45784 
(CONF-780372-) 
Workshop on coal structure and analysis, 4:45826 (CONF-780372- 


COAL/SUPPLY AND DEMAND 

U.S. industry views on impact of national energy policy on 
supply, demand, and economics of the country’s energy 
resource base: coal, 4:46818 

COAL/THERMAL CONDUCTIVITY 

Review of supporting research at Oak Ridge National Laboratory 

for underground coal conversion, 4:45789 (CONF-790630-9) 
COAL/THERMAL DIFFUSIVITY 

Review of supporting research at Oak Ridge National Laboratory 

for underground coal conversion, 4:45789 (CONF-790630-9) 
COAL/TRANSPORT 

Development of coatings for protection of coal during transport 
and storage. Final report, December 15, 1977-September 15, 
1978, 4:45872 (COO-4632-2) 

Environmental assessment of coal transportation. Final report for 
1976, 4:45850 (PB-285936) 

Overview of future western coal transport on Great Lakes 
shipping, 4:45871 (ANL/EES-TM-S51) 

COAL DEPOSITS/DEGASSING 

Data accumulation on the methane potential of the coal beds of 
Colorado. Final report, 4:45862 (HCP/T9003-01) 

Methane recovery from coalbeds project. Technology test 
projects: evaluation of candidate projects, 4:45864 (METC- 
8089-T4) 

COAL DEPOSITS/ENERGY SOURCE DEVELOPMENT 

Energy impact: a community in action. A case-study project. An 
executive summary (Hypothetical community in Colorado), 
4:46769 (DOE/TIC-10591) 

COAL DEPOSITS/REMOTE SENSING 

Remote sensing of strippable coal reserves and mine inventory in 
part of the Warrior coal field in Alabama. Final report, 4:45855 
(N-78-32520) 

COAL DEPOSITS/RESOURCE CONSERVATION 

Water use alternatives for Navajo energy production, 4:47457 
(LA-UR-79-1598) 

COAL DEPOSITS/REVERSE COMBUSTION 

Reverse combustion in a horizontally bored coal channel, 4:45808 
(UCRL-82505) 

COAL FINES/COMBUSTION 

Combustion research on the fate of fuel-nitrogen under conditions 
of pulverized coal combustion. Final task report, 4:45881 (PB- 
286208) 

COAL FINES/LOSSES 

Coal preparation in New Zealand: Report No. 43, 4:45874 
(NZERDC-43) 

COAL FUEL CELLS/PERFORMANCE 

Solid electrolyte fuel cell for electric utility power generation, 
4:46859 (BNL-26238) 

COAL GASIFICATION 

See also AGGLOMERATING ASH PROCESS 

BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COGAS PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LIQUID PHASE METHANATION PROCESS 
LURGI PROCESS 
SYNTHANE PROCESS 

COAL GASIFICATION/CATALYSTS 

Workshop on coal gasification, 4:45787 (CONF-780372-) 





COAL GASIFICATION/CHEMICAL REACTION 


COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Chemistry of coal gasification, 4:45785 (CONF-780372-) 
Workshop on coal gasification, 4:45787 (CONF-780372-) 

COAL GASIFICATION/CHEMISTRY 
Proceedings of the 1978 coal chemistry workshop, 4:45784 

(CONF-780372-) 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Coal gasification processes, 4:45786 (CONF-780372-) 
COAL GASIFICATION/DEMONSTRATION PLANTS 
Commercialization strategy report for medium Btu gasification, 
4:45807 (TID-28850(Draft)) 

Commercialization strategy report for low Btu gasification, 
4:45805 (TID-2885(Draft)) 

Pipeline gas demonstration plant: phase I. Annual technical 
progress report, June 1977-May 1978, 4:45797 (FE-2012-030) 

Pipeline gas demonstration plant, Phase 1. Quarterly technical 
progress report, December 1977-February 1978, 4:45796 (FE- 
2012-022) 

Pipeline gas demonstration plant: Phase I. Quarterly technical 
progress report for June-August 1977, 4:45795 (FE-2012-009- 
Tl 


COAL GASIFICATION/DIAGRAMS 
Coal gasification processes, 4:45786 (CONF-780372-) 
COAL GASIFICATION/ENERGY POLICY 
Into the future with gas, 4:46820 
COAL GASIFICATION/ENERGY SOURCE DEVELOPMENT 
Into the future with gas, 4:46820 
COAL GASIFICATION/ENVIRONMENTAL IMPA 
Environmental options for coal use (Navajo Reservation), 4:46362 
(LA-UR-79-1393) 
Environmental Impact Section, 4:46776 (ORNL-5513) 
COAL GASIFICATION/FEASIBILITY STUDIES 
Pipeline gas demonstration plant, Phase 1. Quarterly technical 
progress report, December 1977-February 1978, 4:45796 (FE- 
2012-022) 
COAL GASIFICATION/HEALTH HAZARDS 
Synthetic fuels production: analysis of process by-products from a 
laboratory scale coal gasifier, 4:45844 (EPA-600/7-78-168) 
COAL GASIFICATION/MEETINGS 
Proceedings of the 1978 coal chemistry workshop, 4:45784 
(CONF-780372-) 
COAL GASIFICATION/PROCESS CONTROL 
Workshop on coal gasification, 4:45787 (CONF-780372-) 
COAL GASIFICATION/RECOMMENDATIONS 
Concept screening of coal gasification CAES systems. Final 
report (Compressed air energy storage), 4:45792 (EPRI-EM- 
‘77 


1077) 
COAL GASIFICATION/THERMODYNAMICS 
Chemistry of coal gasification, 4:45785 (CONF-780372-) 
COAL GASIFICATION/VOLATILE MATTER 
Synthetic fuels production: analysis of process by-products from a 
laboratory scale coal gasifier, 4:45844 (EPA-600/7-78-168) 
COAL GASIFICATION PLANTS/COMPUTER CALCULATIONS 
Systems studies of coal conversion processes using a reference 
simulator. Quarterly report, October 1, 1978-December 31, 
1978, 4:45816 (FE-2275-10) 
COAL GASIFICATION PLANTS/CORROSION RESISTANCE 
Weld overlaying for corrosion resistance in coal gasification 
atmospheres. Technical status report, April 1-30, 1979, 4:47011 
(FE-2621-12) 
COAL GASIFICATION PLANTS/DESIGN 
Pipeline gas demonstration plant: phase I. Annual technical 
progress report, June 1977-May 1978, 4:45797 (FE-2012-030) 
COAL GASIFICATION PLANTS/EMISSION 
Alternative Level I analysis methods, 4:45843 (EPA-600/7-78-168) 
COAL GASIFICATION PLANTS/ENGINEERING 
Pipeline gas demonstration plant: phase I. Annual technical 
progress report, June 1977-May 1978, 4:45797 (FE-2012-030) 
Pipeline gas demonstration plant: Phase I. Quarterly technical 
progress report for June-August 1977, 4:45795 (FE-2012-009- 
Ti 


COAL GASIFICATION PLANTS/ENVIRONMENTAL EFFECTS 
Chemistry of coal gasification, 4:45785 (CONF-780372-) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL IMPACTS 
Environmental options for coal use (Navajo Reservation), 4:46362 
(LA-UR-79-1393) 
COAL GASIFICATION PLANTS/EQUIPMENT 
= engineering: design interface for coal conversion, 


COAL GASIFICATION PLANTS/EXPANSION JOINTS 
Survey of industrial coal conversion equipment capabilities: 
mechanical piping connectors and expansion joints, 4:45804 
(ORNL/TM-6586) 
COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 
Dry coal handling and feeding test facility feasibility study, 
4:45875 (ORNL/ENG/TM-16) 
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COAL GASIFICATION PLANTS/JOINTS 
Survey of industrial coal conversion equipment capabilities: 
mechanical piping connectors and expansion joints, 4:45804 
(ORNL/TM-6586) 
COAL GASIFICATION PLANTS/PIPES 
Survey of industrial coal conversion equipment capabilities: 
mechanical piping connectors and expansion joints, 4:45804 
(ORNL/TM-6586) 
COAL GASIFICATION PLANTS/PRESSURE VESSELS 
Study of heat transfer through refractory lined gasifier vessel 
walls. Final report, 4:45803 (HCP/T2210-01) 
COAL GASIFICATION PLANTS/SOLID WASTES 
Leaching studies on coal and coal conversion wastes, 4:45836 
(CONF-790571-1) 
COAL GASIFICATION PLANTS/WATER REQUIREMENTS 
Water-related environmental effects in fuel conversion. Volume 
II. Appendices. Final report, October 1976-September 1978, 
4:45852 (PB-288874) 
COAL GASIFICATION PLANTS/WATER TREATMENT 
Water-related environmental effects in fuel conversion. Volume 
II. Appendices. Final report, October 1976-September 1978, 
4:45852 (PB-288874) 
COAL INDUSTRY/INVESTMENT 
Foreign direct investment in U.S. energy sources and supplies, 
1976 and 1977, 4:46768 (DOE/TIC-10156) 
COAL INDUSTRY/MATHEMATICAL MODELS 
National coal model user's manual: version NCM3, 4:45884 
(DOE/EIA-0183/5) 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
Socioeconomic impact management in the western energy 
industry, 4:46764 (BNL-25545) 
COAL LIQUEFACTION 
See also H-COAL PROCESS 
COAL LIQUEFACTION/CATALYSTS 
Catalyst development for coal liquefaction. Final report, 4:45814 
(EPRI-AF-1084) 
COAL LIQUEFACTION/CHEMICAL REACTION KINETICS 
Preheater studies in coal liquefaction, Project 8012. Annual report, 
October 1977-September 1978, 4:45820 (SAND-79-0150) 
COAL LIQUEFACTION/CHEMICAL REACTIONS 
Preheater studies in coal liquefaction, Project 8012. Annual report, 
October 1977-September 1978, 4:45820 (SAND-79-0150) 
COAL LIQUEFACTION/CHEMISTRY 
Liquefaction of coal, 4:45812 (CONF-780372-) 
Overview of the chemistry of coal liquefaction, 4:45811 (CONF- 
780372-) 
Proceedings of the 1978 coal chemistry workshop, 4:45784 
(CONF-780372-) 
COAL LIQUEFACTION/COMMERCIALIZATION 
Commercialization strategy report for coal liquefaction, 4:45821 
(TID-28846(Draft)) 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Overview of the chemistry of coal liquefaction, 4:45811 (CONF- 
780372-) 
COAL LIQUEFACTION/COST 
Workshop on coal liquefaction, 4:45813 (CONF-780372-) 
COAL LIQUEFACTION/ENVIRONMENTAL IMPACTS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
COAL LIQUEFACTION/EVALUATION 
Commercialization strategy report for coal liquefaction, 4:45821 
(TID-28846(Draft)) 
COAL LIQUEFACTION/FINANCIAL INCENTIVES 
Commercialization strategy report for coal liquefaction, 4:45821 
(TID-28846(Draft)) 
COAL LIQUEFACTION/FLUID FLOW 
Preheater studies in coal liquefaction, Project 8012. Annual report, 
October 1977-September 1978, 4:45820 (SAND-79-0150) 
COAL LIQUEFACTION/MEETINGS 
Proceedings of the 1978 coal chemistry workshop, 4:45784 
(CONF-780372-) 
COAL LIQUEFACTION/REVIEWS 
Workshop on coal liquefaction, 4:45813 (CONF-780372-) 
COAL LIQUEFACTION PLANTS/COMPUTER 
CALCULATIONS 
Systems studies of coal conversion processes using a reference 
simulator. Quarterly report, October 1, 1978-December 31, 
1978, 4:45816 (FE-2275-10 
COAL LIQUEFACTION PLANTS/EQUIPMENT 
“oo engineering: design interface for coal conversion, 
4:45776 
COAL LIQUEFACTION PLANTS/EXPANSION JOINTS 
Survey of industrial coal conversion equipment capabilities: 
mechanical piping connectors and expansion joints, 4:45804 
(ORNL/TM-6586) 
COAL LIQUEFACTION PLANTS/INDUSTRIAL MEDICINE 
Preliminary industrial hygiene characterization program for the 
Bruceton Liquefaction Facility. Final report, 4:45815 (FE-0221- 
1) 
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COAL LIQUEFACTION PLANTS/JOINTS 
Survey of industrial coal conversion equipment capabilities: 
mechanical piping connectors and expansion joints, 4:45804 
(ORNL/TM-6586) 
COAL LIQUEFACTION PLANTS/PIPES 
Survey of industrial coal conversion equipment capabilities: 
mechanical piping connectors and expansion joints, 4:45804 
(ORNL/TM-6586) 
COAL LIQUEFACTION PLANTS/RESIDUES 
Fluid coking of coal liquefaction residues. Interim technical 
progress report for the second and third residues, 4:45817 (FE- 
2422-21) 


Gasification of residual materials from coal liquefaction. Quarterly 
report, October-December 1978, 4:45799 (FE-2247-22) 

Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Quarterly report, September 1978-November 1978, 4:45778 
(FE-1800-33) 

COAL LIQUEFACTION PLANTS/SOLID WASTES 

Leaching studies on coal and coal conversion wastes, 4:45836 
(CONF-790571-1) 

COAL LIQUEFACTION PLANTS/WATER REQUIREMENTS 
Water-related environmental effects in fuel conversion. Volume 
II. Appendices. Final report, October 1976-September 1978, 

4:45852 (PB-288874) 

COAL LIQUEFACTION PLANTS/WATER TREATMENT 
Water-related environmental effects in fuel conversion. Volume 
II. Appendices. tong report, October 1976-September 1978, 

4:45852 (PB-28887 
COAL LIQUIDS/CHEMICAL COMPOSITION 


Preheater studies in coal liquefaction, Project 8012. Annual report, 


October 1977-September 1978, 4:45820 (SAND-79-0150) 
COAL LIQUIDS/DEASHING 
Workshop on coal liquefaction, 4:45813 (CONF-780372-) 
COAL LIQUIDS/DISTILLATION 


Preheater studies in coal liquefaction, Project 8012. Annual report, 


October 1977-September 1978, 4:45820 (SAND-79-0150) 
COAL LIQUIDS/MARKET 
Commercialization strategy report for coal liquefaction, 4:45821 
(TID-28846(Draft)) 
COAL LIQUIDS/QUANTITATIVE CHEMICAL ANALYSIS 
Characterization of asphaltenes isolated from a coal-derived 
liquid, 4:45831 
a of asphaltenes in fuels from coal hydrogenation, 
4583 


COAL. LIQUIDS/REFINING 
EDS coal liquefaction process development. Phase IV. Quarterly 
technical progress report, July 1-September 30, 1978, 4:45819 
(FE-2893-21) 
COAL LIQUIDS/VISCOSITY 


Preheater studies in coal liquefaction, Project 8012. Annual report, 


October 1977-September 1978, 4:45820 (SAND-79-0150) 
COAL MINES/AIR POLLUTION 

Evaluation of diesel equipment deployment in underground coal 
mines. Volume I. Validation experiments for models of diesel 
exhaust contamination of mine atmospheres. Final report, i 
January 1976-31 April 1977, 4:45867 (PB-288716) 

Evaluation of diesel equipment deployment in underground coal 
mines. Volume II. Diesel bibliography. Final report, 1 January 
1976-31 May 1977, 4:45868 (PB-288717) 

COAL MINES/DEGASSING 

Geology of the lower Kittanning coalbed and related mining and 
methane emission problems in Cambria County, Pennsylvania, 
4:45857 (BM-RI-8354) 

COAL MINES/DUSTS 

Suppression of dust explosions in coal mines: Use of a stirred 
reactor to test mechanisms of reaction of coal dust flames. Final 
report, 4:45889 (PB-286124) 

COAL MINES/ELECTRIC GROUNDS 

Mine grounding systems: Evaluation of in-mine grounding system 
and codification of ground bed construction and measurement 
techniques. Annual report 16 October 1976-30 June 1977, 
4:45888 (PB-286120) 

COAL MINES/GEOLOGY 

Geology of the lower Kittanning coalbed and related mining and 
methane emission problems in Cambria County, Pennsylvania, 
4:45857 (BM-RI-8354) 

COAL MINES/STRATA MOVEMENT 

Geology of the lower Kittanning coalbed and related mining and 
methane emission problems in Cambria County, Pennsylvania, 
4:45857 (BM-RI-8354) 

COAL MINES/VENTILATION SYSTEMS 
Evaluation of diesel equipment deployment in underground coal 
mines. Volume II. Diesel bibliography. Final report, 1 January 
1976-31 May 1977, 4:45868 (PB-288717) 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 


COBALT/ACTIVATION ANALYSIS 


UNDERGROUND MINING 
COAL MINING/ENVIRONMENTAL EFFECTS 
Sampling and analysis procedures for screening industrial effluents 
for priority pollutants, 4:45842 (EPA-600/7-78-168) 
COAL MINING/ENVIRONMENTAL IMPACTS 
Environmental — for coal use (Navajo Reservation), 4:46362 
(LA-UR-79-1393) 
COAL PREPARATION/FEASIBILITY STUDIES 
Coal ~ a in New Zealand: Report No. 43, 4:45874 
(NZE 
COAL PREPARATION/LIQUID WASTES 
Process for clarifying coal wash waters (Patent), 4:45854 
COAL PREPARATION/POLYMERS 
eg of a soluble polymers in coal flotation circuits (Patent), 
877 


:45 
COAL PREPARATION PLANTS/MINERAL WASTES 
Coal refuse reclamation project, 4:45835 (CONF-790496-1) 
Trace contaminants from coal (Book), 4:45833 
COAL TAR/ENVIRONMENTAL IMPACTS 
Investigation of selected potential environmental contaminants: 
asphalt and coal tar pitch. Final technical report, 4:47526 (PB- 
289128) 
COAL TAR/HEALTH HAZARDS 
Investigation of selected potential environmental contaminants: 
asphalt and coal tar pitch. Final technical report, 4:47526 (PB- 
289128) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/MATERIALS TESTING 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
Tests and studies of USSR materials at the US coal burning MHD 
facility UTSI-2, 4:46848 (CONF-7805142-1) 
COAL-FIRED MHD GENERATORS/SEED RECOVERY 
Evaluation of alternative seed regeneration processes applicable to 
a =. MHD power plant. Topical report, 4:46849 (FE- 
1 ) 
COALIFICATION/PRESSURE DEPENDENCE 
Coalification reactions under pressure, 4:45856 (MLM-2556(TR)) 
COALIFICATION/TEMPERA DEPENDENCE 
Coalification reactions under pressure, 4:45856 (MLM-2556(TR)) 
COASTAL REGIONS/BAS ECOLOGY 
Nutritional significance of Copper-Bering Intertidal System to 
spring-migrating shorebirds breeding in western Alaska. Annual 
report, April 1, 1977-March 31, 1978, 4:47424 (DOE/EV/ 
71014-1) 
COASTAL REGIONS/BIRDS 
Nutritional significance of Copper-Bering Intertidal System to 
spring-migrating shorebirds breedin ne in western Alaska. Annual 
report, April 1, 1977-March 31, 1978, 4:47424 (DOE/EV/ 
71014-1) 
COASTAL WATERS/BASELINE ECOLOGY 
Behavior of nearsurface ocean currents, plankton biology benthic 
currents and ocean temperatures to depths of 2200 feet at a 
potential OTEC site off Keahole Point, Hawaii, 4:46149 
(CONF-780236-P1) 
COASTAL WATERS/MAMMALS 
Marine mammal fauna of potential OTEC sites in the Gulf of 
Mexico and Hawaii, 4:47453 (LBL-9055) 
COASTAL WATERS/OCEAN THERMAL POWER PLANTS 
Marine mammal fauna of potential OTEC sites in the Gulf of 
Mexico and Hawaii, 4:47453 (LBL-9055) 
COASTAL WATERS/WATER CURRENTS 
Behavior of nearsurface ocean currents, plankton biology benthic 
currents and ocean temperatures to depths of 2200 feet at a 
potential OTEC site off Keahole Point, Hawaii, 4:46149 
(CONF-780236-P1) 
COASTAL WATERS/WATER POLLUTION 
Water pollution in estuaries and coastal zones. Volume II. 1975- 
October 1978 (a bibliography with abstracts). Report for 1964- 
October 1978 (252 abstracts), 4:47445 (NTIS/PS-78/1176) 
COATED FUEL PARTICLES/PERFORMANCE 
Performance of HTGR fuel in HFIR capsule HT-33, 4:46438 
(ORNL-5539) 
COAXIAL CABLES/MAGNETIC INSULATION 
Influence of nonuniform external magnetic fields and anode- 
cathode shaping on magnetic insulation in coaxial transmission 
lines, 4:47293 (LA-UR-79-1514 
COAXIAL CABI.ES/RADIATION HARDENING 
Radiation-induced response in shielded single and twisted-pair 
conductor cables. Interim report, 4: a7a8 (AD-A-059190) 
COBALT/ABSORPTION SPE 
Flame atomic absorption methods of scalp of oilfield brines: 
cadmium, cesium, chromium, cobalt, lead, nickel, rubidium, and 
vanadium, 4:47098 (BETC/RI-79/8) 
COBALT/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 





COBALT/CATALYTIC EFFECTS 


COBALT/CATALYTIC EFFECTS 
Catalyst development for coal liquefaction. Final report, 4:45814 
(EPRI-AF-1084) 
COBALT/EMISSION SPECTROSCOPY 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
COBALT/ION COLLISIONS 
Target and projectile cross sections for F ions on Ti, V, Cr, Fe, 
and Co: 1.7 MeV/amu, 4:47619 
COBALT 58/ENERGY LEVELS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
COBALT 59 TARGET/PHOTONUCLEAR REACTIONS 
Photoneutron cross sections for **Mn and °°Co, 4:47772 
COBALT 60/ENERGY LEVELS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
COBALT 62/ENERGY LEVELS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
COBALT 64/ENERGY LEVELS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
COBALT OXIDES/ADDITIVES 
Microstructure-property relationships of a zinc oxide varistor 
material, 4:47043 (LBL-8991) 
COBALT OXIDES/ELECTRIC CONDUCTIVITY 
Transport properties of metal oxides in the presence of sulfur. 
Final scientific report, 1 January 1975-31 December 1977, 
4:47103 (AD-A-059000) 
COGAS PROCESS/COMPARATIVE EVALUATIONS 
High-Btu coal gasification processes, 4:45783 (ANL/CES/TE-79- 


2) 
CO-GENERATION/ENERGY ANALYSIS 
Net energy analysis of a cogeneration-district heating system and 
two conventional alternatives, 4:46797 (CONF-790659-1) 
CO-GENERATION/ENVIRONMENTAL IMPACTS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
CO-GENERATION/FEASIBILITY STUDIES 
District heating/cogeneration application studies for the 
Minneapolis - St. Paul area, 4:46796 (CONF-790443-3) 
COHERENT RADIATION/REVIEWS 
Novel sources of coherent radiation, 4:47219 
COKE OVENS/AIR POLLUTION ABATEMENT 
Container for loose material, in particular hot coal (Patent), 
4:45780 
COLD NEUTRONS/NEUTRON TRANSPORT THEORY 
Monte Carlo functional expansion calculation of free molecular 
flows, 4:47637 
COLD STORAGE/AQUIFERS 
Air conditioning Kennedy Airport with winter cold, 4:46727 
(LBL-8431) 
Environmental aspects of low temperature thermal energy storage 
in aquifers, 4:46723 (LBL-8431) 
Thermal storage of cold water in groundwater aquifers for cooling 
purposes, 4:46726 (LBL-8431) 
COLD STORAGE/ENVIRONMENTAL EFFECTS 
Environmental aspects of low temperature thermal energy storage 
in aquifers, 4:46723 (LBL-8431) 
COLD TRAPS/PERFORMANCE TESTING 
Meshless cold trap a performance evaluation by test and analysis 
(LMFBR), 4:46471 (LMEC-77-6) 
COLLAGEN/BIOSYNTHESIS 
Gene expression and malignant transformation, 4:47479 (LBL- 
623) 


COLLECTRONS 
See SELF-POWERED NEUTRON DETECTORS 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA/TRANSPORT THEORY 
Radial transport in the ELMO Bumpy Torus in collisional 
regimes, 4:47921 
COLLISIONAL PLASMA/TWO-STREAM INSTABILITY 
Two-stream instability for a scattered beam propagating in a 
collisional plasma, 4:47932 (LA-UR-79-1687) 
COLLISIONLESS PLASMA/ELECTROMAGNETIC 
RADIATION 
Resonance conversion of an amplitude-modulated transverse wave 
to a monochromatic wave in a plasma, 4:47950 
COLLISIONLESS PLASMA/TRAPPING 
Resonance conversion of an amplitude-modulated transverse wave 
to a monochromatic wave in a plasma, 4:47950 
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COLONIES 
See POPULATIONS 
COLORADO/COAL DEPOSITS 
Data accumulation on the methane potential of the coal beds of 
Colorado. Final report, 4:45862 (HCP/T9003-01) 
COLORADO/GEO RMAL RESOURCES 
Southwest regional — operations research program. 


Summary report. First project year, June 1977-August 1978, 
4:46246 i - 10080) 
COLORADO/NATURAL GAS DISTRIBUTION SYSTEMS 
Data accumulation on the methane pes of the coal beds of 
Colorado. Final report, 4:45862 (HCP/T9003-01) 
COLORADO/NATURAL GAS PROCESSING PLANTS 
Data accumulation on the methane potential of the coal beds of 
Colorado. Final report, 4:45862 (HCP/T9003-01) 
COLORADO RIVER BASIN/WATER RESOURCES 
Federal-state water use relations in the American west: An 
evolutionary guide to future equilibrium. Information paper, 
4:46777 (PB-286309) 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS/COMPARATIVE EVALUATIONS 
= concentrator design comparison, 4:46080 (SAND-79- 


1289C) 
COMBINED COLLECTORS/DESIGN 
Photovoltaic concentrator design comparison, 4:46080 (SAND-79- 


1289C) 
COMBINED-CYCLE POWER PLANTS/BIBLIOGRAPHIES 

Combined cycle power generation (citations from the Engineering 
Index data base). Report for 1970-October 1978, 4:4635 
(NTIS/PS-78/1157) 

COMBINED-CYCLE POWER PLANTS/COST 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Final report. 
Volume II. Comneecial lant design description and economic 
analysis, Subtask 1.2, 4:46350 (FE-2371-36(Vol.2)) 

COMBINED-CYCLE POWER PLANTS/ECONOMICS 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual — Final report. 
Volume IV. Evaluation of alternate approaches, Subtask 1.7, 
4:46351 (FE-2371-36(Vol.4)) 

COMBINED-CYCLE POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Engineer, design, construct, test and evaluate a pressurized 

uidized bed pilot plant using high sulfur cout for roduction of 
electric power. Phase I: preliminary engineering, Task 4: 
environmental assessment (Pilot plant at Wood-Ridge, NJ), 
4:46345 (FE-1726-31A) 
COMBINED-CYCLE POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Final report. 
Volume II. Commerci —_ design description and economic 
analysis, Subtask 1.2, 4:46350 (FE-2371-36(Vol.2)) 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Final report. 
Volume IV. Evaluation of alternate approaches, Subtask 1.7, 
4:46351 (FE-2371-36(Vol.4)) 

COMBINED-CYCLE POWER PLANTS/PERFORMANCE 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Final report. 
Volume II. Contnerciel plot design description and economic 
analysis, Subtask 1.2, 4:46350 (FE-2371-36(Vol.2)) 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Final report. 
Volume IV. Evaluation of alternate approaches, Subtask 1.7, 
4:46351 (FE-2371-36(Vol.4)) 

COMBINED-CYCLE POWER PLANTS/RECOMMENDATIONS 

Concept screening of coal gasification CAES systems. Final 
= (Compressed air energy storage), 4:45792 (EPRI-EM- 
1077) 

COMBINED-CYCLE POWER PLANTS/RESEARCH 

PROGRAMS 

Combined cycle research program. Second annual report, July 1, 
1977-June 30, 1978, 4:46352 (MIT-2295-T 18-8) 

COMBINED-CYCLE POWER PLANTS/SPECIFICATIONS 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power = conceptual design. Final report. 
Volume II. Commercial plant design description and economic 
analysis, Subtask 1.2, 4:46350 (FE-2371-36(Vol.2)) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
COMBUSTION/PHOTOCHEMICAL REACTIONS 

Radiation augmented combustion. Annual report no. 1, 1 Jun 

1977-31 May 1978, 4:47141 (AD-A-062035) 
COMBUSTION INSTABILITY 

Experimental and theoretical studies of chemical dynamics and 
instabilities in irreversible processes. Final report, 1 October 
1967-31 December 1977, 4:47140 (AD-A-058855) 
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COMBUSTION KINETICS 
Experimental and theoretical studies of chemical dynamics and 
instabilities in irreversible processes. Final report, 1 October 
1967-31 December 1977, 4:47140 (AD-A-058855) 
COMBUSTION KINETICS/HEAT TRANSFER 
Turbulent enclosed natural convection induced by a fire, 4:47358 
(SAND-78-2381C) 
COMBUSTION PRODUCTS/CHEMICAL REACTION 
KINETICS 
Calculation of equilibria between gases and condensed phases, 
4:47142 (ANL-77-21 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
CFCC Development Program. Combustion chemistry evaluation, 
Task 4.4, 4:46358 (FE-2357-40) 
COMBUSTION PRODUCTS/PLASMA DIAGNOSTICS 
Plasma luminosity fluctuations as a diagnostic tool, 4:46856 
COMBUSTORS/DESIGN 
Fuels and combustion (For MHD generators), 4:46852 
COMBUSTORS/MATERIALS 
Materials, 4:47013 
COMBUSTORS/TECHNOLOGY ASSESSMENT 
Fuels and combustion (For MHD generators), 4:46852 
COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 
Phase one/base data for the development of energy performance 
standards for new buildings. Task report, 4:46884 (TID-28821) 
COMMERCIAL BUILDINGS/ENERGY MANAGEMENT 
Automated energy management systems for small buildings. Final 
report, Volume 1: technical document, 4:46871 (BNL- 
50970(V ol.1)) 
COMMERCIAL BUILDINGS/LIGHTING SYSTEMS 
Adopted optional lighting standards for existing buildings, 4:46887 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Commercial sector energy consumption: analysis ma 
recommendations for data collection. Final report, 4:46891 
(DOE/TIC-10596) 
COMMERCIAL SECTOR/POWER DEMAND 
Integrated analysis of load shapes and energy storage. Final 
report, 4:46826 (EPRI-EA-970 
COMMODITIES/TRANSPORT 
Energy-intensity and related parameters of selected transportation 
modes: freight movements, 4:46892 (ORNL-5554) 
COMMUNITIES/ENERGY CONSERVATION 
Amended Oregon State Energy Conservation Plan (1978). 
prepared in response to the Energy Policy and Conservation 
Act of 1975 (PL 94-163), and the Energy Conservation and 
Production Act of 1976 (PL 94-385), 4:46808 (PB-286078) 
COMPARATIVE EVALUATIONS/INSOLATION 
Urban-rural insolation correlation study, 4:46055 (DOE/ET-0092) 
COMPLEXES/SYNTHESIS 
Host-guest complexation. 15. Macrocyclic acetylacetone ligands 
for metal cations, 4:47118 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE/AQUIFERS 
Air/water/rock interactions in porous media, 4:46698 (PNL-2935) 
Fluid flow and thermal analysis for CAES in porous rock 
reservoirs, 4:46696 (PNL-2935) 
Gas flow cyclic ventiltion of porous media at elevated 
temperature and pressure, 4:46705 (PNL-2935) 
Reservoir stability criteria, 4:46695 (PNL-2935) 
Structural analysis in porous media, 4:46697 (PNL-2935) 
COMPRESSED AIR ENERGY STORAGE/MEETINGS 
Compressed Air Energy Storage Technology Program. Annual 
report, 1978, 4:46694 (PNL-2935) 
COMPRESSED AIR ENERGY STORAGE/ 
RECOMMENDATIONS 
Concept screening of coal gasification CAES systems. Final 
i (Compressed air energy storage), 4:45792 (EPRI-EM- 


COMPRESSED AIR ENERGY STORAGE/ROCK CAVERNS 

Laboratory testing of hard rock specimens subjected to loading 
and environmental conditions appropriate to CAES, 4:46701 
(PNL-2935) 

Numerical modeling to predict behavior of underground hard 
rock caverns used for compressed air energy storage, 4:46700 
(PNL-2935) 

Preliminary design and stability criteria for CAES hard rock 
caverns, 4:46699 (PNL-2935) 

Reservoir stability criteria, 4:46695 (PNL-2935) 

COMPRESSED AIR ENERGY STORAGE/SALT CAVERNS 
Laboratory testing of salt specimens, 4:46704 (PNL-2935) 
Numerical modeling of behavior of caverns in salt for compressed 

air energy storage, 4:46703 (PNL-2935) 

Reservoir stability criteria, 4:46695 (PNL-2935) 

State-of-the-art survey and preliminary design and stability criteria 
for salt cavities, 4:46702 (PNL-2935) 

COMPRESSED AIR STORAGE POWER PLANTS/COST 
Compound-engine concept for compressed air energy storage 

plants, 4:46713 (PNL-2935) 


COMPUTER CODES/DOCUMENTATION 


COMPRESSED AIR STORAGE POWER PLANTS/ECONOMIC 

ANALYSIS 

Economic analysis, 4:46709 (PNL-2935) 

COMPRESSED AIR STORAGE POWER PLANTS/ECONOMICS 

Thermal energy storage, 4:46711 (PNL-2935) 

COMPRESSED AIR STORAGE POWER PLANTS/FEASIBILITY 

STUDIES 

Coal-fired fluidized bed combustion (For augmenting CAES 
systems), 4:46708 (PNL-2935) 

COMPRESSED AIR STORAGE POWER PLANTS/HYBRID 

SYSTEMS 

Advanced concepts, 4:46706 (PNL-2935) 

Alternative fuels and technologies (Radioactive waste decay heat; 
coal gasification; MHD generators), 4:46707 (PNL-2935) 

Coal-fired fluidized bed combustion (For augmenting CAES 
systems), 4:46708 (PNL-2935) 

Compound-engine concept for compressed air energy storage 
plants, 4:46713 (PNL-2935) 

Thermal energy storage, 4:46711 (PNL-2935) 

COMPRESSED AIR STORAGE POWER PLANTS/ 

PERFORMANCE 

Compound-engine concept for compressed air energy storage 
plants, 4:46713 (PNL-2935) 

COMPRESSED AIR STORAGE POWER PLANTS/ 

TECHNOLOGY ASSESSMENT 

Advanced concepts, 4:46706 (PNL-2935) 

COMPRESSED AIR STORAGE POWER PLANTS/ 

THERMODYNAMIC CYCLES 

Thermodynamic cycle analysis code (CYCLOPS-MOD-1), 
4:46710 (PNL-2935) 

COMPRESSED AIR STORAGE POWER PLANTS/ 

TURBOMACHINERY 

Turbomachinery for compressed air energy storage plants, 4:46712 
(PNL-2935) 

COMPRESSED AIR STORAGE POWER PLANTS/WASTE 

HEAT UTILIZATION 

Alternative fuels and technologies (Radioactive waste decay heat; 
coal gasification; MHD generators), 4:46707 (PNL-2935) 

COMPRESSIBILITY/MEDIUM TEMPERATURE 

“Compressibility collapse” transition in ReOs, 4:47054 

COMPRESSIBILITY/PHASE TRANSFORMATIONS 
"Compressibility collapse” transition in ReOs, 4:47054 
COMPRESSIBILITY/PRESSURE DEPENDENCE 
“Compressibility collapse” transition in ReOs, 4:47054 
COMPUTER CODES 
See also TRANSLATORS 

Versatile, computer-controlled, scanning monochromator for 

elemental analysis: software listings, 4:47099 (IS-4704) 
COMPUTER CODES/A CODES 

ATOMLLL: atoms with shading and highlights, 4:47625 (UCRL- 
82137(Rev.1)) 

Program for calculating gamma-gamma directional correlation 
coefficients and angular distribution coefficients for gamma rays 
of mixed multipolarities from partially aligned nuclei (Modified 
ANGCOR), 4:47749 

Resuspension of toxic aerosol using MATHEW-ADPIC wind 
field-transport and diffusion codes, 4:47391 (UCID-18204) 

COMPUTER CODES/B CODES 

KEDAK program compendium. Part VI. Mechanized transfer of 
nuclear data from ENDF/B to KEDAK and vice versa 
(BRIGITTE and COPEND for ENDF/B to KEDAK in 
FORTRAN for IBM 370), 4:47748 (KFK-2387(Pt.6)) 

COMPUTER CODES/C CODES 

KEDAK program compendium. Part VI. Mechanized transfer of 
nuclear data from ENDF/B to KEDAK and vice versa 
(BRIGITTE and COPEND for ENDF/B to KEDAK in 
FORTRAN for IBM 370), 4:47748 (KFK-2387(Pt.6)) 

TECO macro cross-referencer (CREF.TEC, for DEC 
computers), 4:48025 (UCRL-82751) 

Thermodynamic cycle analysis code (CYCLOPS-MOD-1), 
4:46710 (PNL-2935) 

COMPUTER CODES/D CODES 

DERAN: computer program for identification of radioactive 
nuclides in measured gamma spectra, 4:46587 (DOE-tr- 180) 

Diversion Path Analysis handbook. Volume 3 (of 4 volumes). 
Computer Program | (DPACP-1), 4:46011 (HCP/D6010-0i/3) 

Diversion Path Analysis handbook. Volume 4 (of 4 volumes). 
Computer Program 2 (DPACP-2), 4:46012 (HCP/D6010-01/4) 

DOE-2: sample run book, 4:46886 (LBL-8678) 

DOE-2: users guide, 4:46874 (LBL-8689) 

DOE-2 BDL summary, 4:46873 (LBL-8688) 

Final design of OSCAR steady state flowsheeting system. 
Technical report (OTEC Steady-state and Control System 
Analysis Routines), 4:46207 (COO-2641-8) 

COMPUTER CODES/DOCUMENTATION 

TECO macro cross-referencer (CREF.TEC, for DEC 

computers), 4:48025 (UCRL-82751) 





COMPUTER CODES/E CODES 


COMPUTER CODES/E CODES 

Technical documentation of the electric utility policy and 

lanning analysis model (EPPAM), 4:46827 (LA-7773-MS) 
COMPUTER CODES/F CODES 

AP190L and PDP-KI10: a hardware/software measurement 

report (FIVE package for use with AP), 4:48024 (UCRL-82652) 
COMPUTER CODES/G. CODES 

Modifying the GNATS mesh generation code to ao the 

modeling of branched structures, 4:48008 (K/CSD/TM-26) 
COMPUTER CODES/M CODES 

Analysis and computer programs for eddy current coils concentric 
with multiple cylindrical conductors (MLCCP, for PDP-10), 
4:47857 (ORNL-5220) 

Computer generated movies to display biotelemetry data (Habitat 
studies of elk in New Mexico), 4:47406 (LA-UR-79-1231) 

Contributon Monte Carlo (Application in MCNP code), 4:47820 
(LA-7849-MS) 

Resuspension of toxic aerosol using MATHEW-ADPIC wind 
field-transport and diffusion codes, 4:47391 (UCID-18204) 

User's guide to the MASCON model: a mass-consistent 
atmospheric-flux submodel to LIRAQ, 4:47360 (UCRL-52400) 

COMP R CODES/MANUALS 

DOE-2: users guide, 4:46874 (LBL-8689) 

NIKE2D: an implicit, finite-deformation, finite-element code for 
analyzing the static and dynamic response of two-dimensional 
solids, 4:48021 (UCRL-52678) 

COMPUTER CODES/N CODES 

Implicit treatment of the large deformation response of inelastic 

solids with slide-lines (NIKE2D), 4:47162 (UCRL-82433) 
COMPUTER CODES/O CODES 

Concurrent studies of enhanced heat transfer and materials for 
ocean thermal heat exchangers. Semi-annual progress report, 
March 1-August 31, 1978 (OSCAR code; OTEC Steady-state 
and Control System Analysis Routines), 4:46206 (COO-2641-7) 

Model for an OTEC cost simulation (OTECOST), 4:46126 
(CONF-780236-P1) 

COMPUTER CODES/P CODES 

User’s manual for PRESTO. A computer code for the 
performance of regenerative superheated steam-turbine cycles, 
4:46354 (ORNL-5547) 

COMPUTER CODES/Q CODES 

User’s manual for QUERY: a computer program for retrieval of 

environmental data, 4:46309 (UCRL-52679) 
COMPUTER CODES/S CODES 

SIFAIL: a subprogram to calculate cladding deformation and 

damage for fast reactor fuel pins, 4:46465 (HEDL-TME-79-34) 
COMPUTER CODES/T COD 

Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 2. TAAINRE, 4:47337 (UCRL- 
52532(Vol.4)(Pt.2)) 

TIGERP (Monte Carlo method), 4:47823 

TRIDENT-CTR user’s manual, 4:47912 (LA-7835-M) 

TWOD-2: two-dimensional finite element fuel pin analysis code, 
4:46458 (GEFR-00442) 

Twopool strategy and the combined compressible/incompressible 
flow problem, 4:46549 (CONF-790402-23) 

COMPUTER GRAPHICS/OPTIMIZATION 
Special session on vision (Optimization of computer graphics and 
display devices in relation to physiology of human visual 
system), 4:47494 (LBL-9160) 
COMPUTER LANGUAGES 

See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMMING 

See PROGRAMMING 
COMPUTERS 

See also CRAY COMPUTERS 

PDP COMPUTERS 

COMPUTERS/PLANNING 

Specialized, multi-user computer facility for the high-speed, 
interactive processing of experimental data, 4:48011 (LBL-9181) 

COMPUTERS/PROGRAMMING 

AP190L and PDP-KI10: a hardware/software measurement 

report (FIVE package for use with AP), 4:48024 (UCRL-82652) 
CONCENTRATING COLLECTORS/BLACK LIQUIDS 

Studies of directly absorbing fluids for mid-temperature solar 

thermal applications, 4:46226 (MLM-2625(OP)) 
CONCENTRATING COLLECTORS/DESIGN 

Non-tracking solar energy collector system (Patent), 4:46238 

Non-tracking inflated cylindrical solar concentrator, 4:46235 
(UCRL-82721) 

CONCENTRATING COLLECTORS/SERVICE LIFE 

Environmental testing of solar reflector structures, 4:46231 
(SAND-78-2109C) 

CONCENTRATING COLLECTORS/SUPPORTS 

Environmental testing of solar reflector structures, 4:46231 

(SAND-78-2109C) 
CONCRETES 
See also PRESTRESSED CONCRETE 
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REINFORCED CONCRETE 
CONCRETES/ ADDITIVES 
Potential for energy conservation through the use of slag and fly 
ash in concrete. Final report, 4:46914 (SAN-1699-T1) 
CONCRETES/ALBEDO 
SAI/EPRI Albedo Information Library, 4:46409 (EPRI-NP-1017) 
CONCRETES/FRACTURE PROPERTIES 

Local structural behavior of concrete at elevated temperatures, 

4:47071 (GEFR-SP-109) 
CONCRETES/STRESS ANALYSIS 

Local structural behavior of concrete at elevated temperatures, 

4:47071 (GEFR-SP-109) 
CONDUCTORS (ELECTRIC) 

See ELECTRIC CONDUCTORS 
CONFERENCES 

See MEETINGS 
CONNECTICUT/ENERGY EXTENSION SERVICE 

Connecticut Energy Extension Service implementation plan, 
4:46798 (DOE/TIC-10126) 

CONNECTICUT/GEOCHEMICAL SURVEYS 

Hartford 1° x 2° NTMS area, Connecticut, New Jersey, and New 

York; data release, 4:45968 (GJBX-94(79)) 
CONNECTICUT YANKEE REACTOR/PERSONNEL 

Training: a four factor formula, 4:46418 (CONF-790404-) 

CONNE 

See JOINTS 
CONSERVATION (RESOURCE) 

See RESOURCE CONSERVATION 
CONSOLES/MOCKUP 

Advanced control room: a new operator-plant interface, a new 

simulation challenge, 4:46397 (CONF-790404-) 
CONSUMER PRO TECTION 
Remarks on regulatory processes, 4:46816 
CONTACTORS 
See SWITCHES 
CONTAINMENT SHELLS/CRACKS 

~— transfer across cracks in reinforced concrete, 4:47073 (PB- 
288885) 

CONTAINMENT SHELLS/FLEXIBILITY 

Effect of torus wall flexibility on hydro-structural interaction in 
BWR containment system, 4:46680 (UCRL-81892) 

CONTAINMENT SHELLS/STRESS ANALYSIS 

Buckling criteria and application of criteria to design of steel 
containment shell (PWR; BWR), 4:46415 (NUREG/CR-0793) 

Effect of torus wall flexibility on hydro-structural interaction in 
BWR containment system, 4:46680 (UCRL-81892) 

CONTAINMENT SYSTEMS/AEROSOLS 

Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere, 4:46572 (NUREG/ 
CR-0799) 

CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTROL ROOMS/CONSOLES 
Advanced control room: a new operator-plant interface, a new 
simulation challenge, 4:46397 (CONF-790404-) 
CONTROL ROOMS/REACTOR SIMULATORS 
Simulator overview, 4:46393 (CONF-790404-) 
CONTROL SYSTEMS 

(For automated processes including feedback.) 

See also ON-LINE CONTROL SYSTEMS 
CONTROL SYSTEMS/AUTOMATION 

Automated energy management systems for small buildings. Final 
report, Volume 1: technical document, 4:46871 (BNL- 
50970(Vol.1)) 

Automated energy management systems for small buildings. 
Volume II: market assessment reports, Phase I and II. Final 
report, 4:46872 (BNL-50970(Vol.2)) 

CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 

(Heat transfer by convection.) 

See also FORCED CONVECTION 
NATURAL CONVECTION 
CONVECTION/OSCILLATIONS 

Rayleigh-Benard instability in nonreactive binary fluids. I. 

Theory, 4:47634 
CONVECTION/THERMODYNAMICS 

Rayleigh-Benard instability in nonreactive binary fluids. I. 

Theory, 4:47634 
COOLANT CLEANUP SYSTEMS/PERFORMANCE 

Refueling outage water clarity improvement study. Final report 

(PWR; BWR), 4:46410 (EPRI-NP-1081) 
COOLERS 

See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 
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COOLING SYSTEMS/CORROSION INHIBITORS 
Laboratory testing of corrosion inhibitors for recirculating cooling 
water systems, 4:46348 (STU-76-3279) 
COOLING SYSTEMS/CORROSION PROTECTION 
Laboratory testing of corrosion inhibitors for recirculating cooling 
water systems, 4:46348 (STU-76-3279) 
COOLING SYSTEMS/INTAKE STRUCTURES 
Fish protection at steam-electric power plants: alternative 
screening devices, 4:47525 (ORNL/TM-6472) 
COOLING TOWERS/THERMAL EFFLUENTS 
Mathematical model for multiple cooling tower plumes. Final 
report, 4:47403 (PB-286364) 
COPPER/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
COPPER/COLD WORKING 
Cold formed wire connector, 4:47237 
COPPER/COMPUTER CALCULATIONS 
Acoustic techniques for measuring stress regions in materials. 
Interim report, 4:46964 (EPRI-NP-1043) 
COPPER/ELECTROCHEMISTRY 
Study of anodic stripping voltammetry - on the electrolytic 
codeposition and the dissolution of the deposits, 4:47095 (RFP- 
Trans-187) 
COPPER/EMISSION SPECTROSCOPY 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
COPPER/ENVIRONMENTAL TRANSPORT 
Copper in the sea: a physical-chemical study of reservoirs, fluxes, 
and pathways in an Alaskan fjord, 4:47423 (DOE/EV/70001- 
44 


) 
COPPER/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
COPPER/HEAVY ION REACTIONS 
Proton and pion spectra at large angles in relativistic heavy-ion 
collisions, 4:47765 
COPPER/MONITORING 
Copper in the sea: a physical-chemical study of reservoirs, fluxes, 
and pathways in an Alaskan fjord, 4:47423 (DOE/EV/70001- 


) 
COPPER/PHYSICAL RADIATION EFFECTS 
In-situ cyclic stress experiment at the Clinton P. Anderson Meson 
Physics Facility (LAMPF) for determining the effect of 
dislocation vibration on void growth in metals during 
irradiation (Protons at LAMPF), 4:47017 (LA-UR-79-1204) 
COPPER/PION MINUS REACTIONS 
Production of muon pairs in 7” N interactions at momenta 27 and 
40 GeV/c, 4:47674 
COPPER/SMELTING 
Nonferrous metals processing (copper reverberatory furnaces), 
4:47531 (EPA-600/7-78-168) 
COPPER/STRESSES 
Acoustic techniques for measuring stress regions in materials. 
Interim report, 4:46964 (EPRI-NP-1043) 
COPPER/TOXICITY 
Prototype on-line x-ray fluorescence analyzer for detection of 
metals in sewage, 4:47448 (UCRL-81954) 
COPPER 63 TARGET/BORON 10 REACTIONS 
In-beam study of 7°As (30 to 55 MeV, excitation functions, 
angular distributions, shell models), 4:47777 
COPPER ALLOYS/CORROSION RESISTANCE 
Materials selection for ocean thermal energy conversion heat 
exchangers, 4:46203 (CONF-780236-P4) 
COPPER ALLOYS/SURFACE PROPERTIES 
Surface characterization of catalytically active metal, alloy, and 
compound films. Progress report, September 1, 1978-August 31, 
1979 (Ag-Cu, Pd-Cu, Pt-Au), 4:46985 (COO-4496-2) 
COPPER COMPOUNDS/NEUTRON DIFFRACTION 
Fluctuations in two-dimensional six-vertex systems, 4:47831 (BNL- 
26196) 
COPPER OXIDES/BIOLOGICAL EFFECTS 
Biofouling control investigations: 18-month summary report, 
4:47528 (EPRI-EA-1082) 
COPPER OXIDES/DEFORMATION 
Application of transmission electron microscopy to the study of 
deformation in ceramic oxides, 4:47047 
COPPER SULFIDES/CRYSTAL STRUCTURE 
Structure of the CueS layer of CueS/CdS thin-film solar cells, 


4:46083 
CORING EQUIPMENT/CONSTRUCTION 
Construction and evaluation of an improved pressure coring, 
4:45893 (SAND-79-1051C) 


CRAY COMPUTERS/TRANSLATORS 


CORING EQUIPMENT/EVALUATION 
Construction and evaluation of an improved pressure coring, 
4:45893 (SAND-79-1051C) 
CORNEA/CELL PROLIFERATION 
Irradiation of the microvasculature with fast neutrons (RBE for 
capillary damage following canine corneal irradiation), 4:47517 
CORNEA/SENSITIVITY 
Format of revised safety standards for infrared laser exposures. 
Final report Nov 1977-Mar 1978, 4:47534 (AD-A-061800) 
CORROSION/MONITORING 
Scanning reference electrode techniques in localized corrosion, 
4:47008 (BNL-26094) 
CORROSION INHIBITORS/PERFORMANCE 
Laboratory testing of corrosion inhibitors for recirculating cooling 
water systems, 4:46348 (STU-76-3279) 
CORROSION INHIBITORS/TESTING 
Scale inhibition in geothermal operations: experiments with 
Dequest 2060 phosphonate in Republic’s East Mesa Field, 
4:46325 (LBL-9089 
CORROSION PRODUCTS/DEPOSITION 
Survey of corrosion product generation, transport, and deposition 
: — water nuclear reactors. Final report, 4:46408 (EPRI-NP- 


22) 
CORROSION PRODUCTS/SOLUBILITY 
Survey of corrosion product generation, transport, and deposition 
in light water nuclear reactors. Final report, 4:46408 (EPRI-NP- 


522) 
COSMIC MUONS/WEAK INTERACTIONS 
Weak-interaction studies with the DUMAND detector, 4:47320 
COSMIC NEUTRINOS/NEUTRINO DETECTION 
Acoustic detection of hadronic showers induced by cosmic 
neutrinos, 4:47319 
Homestake long-range neutrino detector research program, 
:47302 


Study of ultrahigh-energy neutrino interactions in DUMAND, 
4:47318 
COSMIC NUCLEI/HEAVY ION REACTIONS 
Collisions of relativistic nuclei of the iron group with heavy 
emulsion nuclei at small impact parameters, and the 
phenomenon of nuclear pionization, 4:47778 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
See also COSMIC SHOWERS 
COSMIC RADIATION/ENERGY SPECTRA 
Early radiation spectrum, cooling, and escape of supernova shock- 
accelerated cosmic rays, 4:47554 
COSMIC SHOWERS 
See also EXTENSIVE AIR SHOWERS 
COSMIC SHOWERS/MASS SPECTRA 
Homestake neutrino detector as a cosmic ray composition 
analyser, 4:47321 
COSMIC SHOWERS/TRANSVERSE MOMENTUM 
High p/sub t/ cross section multiple core rates in air showers, 
4:47315 
COSMOCHEMISTRY 
Interstellar molecules and prebiological evolution, 4:47570 
COSMOS 
See UNIVERSE 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTING RATEMETERS/DESIGN 
Alpha survey meter (6 Apr 1978) (Engineering Materials), 4:47304 
(CAPE-2614) 
COVER GAS 
(Nonreactive gas covering the sodium coolant in a reactor vessel.) 
COVER GAS/HYDROGEN METERS 
Electrochemical and physical methods for reactor diagnosis 
(LMFBR), 4:46505 
COVER GAS/OXYGEN METERS 
Electrochemical and physical methods for reactor diagnosis 
(LMFBR), 4:46505 
CP INVARIANCE 
CP violation and instantons, 4:47722 (CU-TP-143) 
CP INVARIANCE/STRONG INTERACTIONS 
Technicolored solution to the strong CP problem, 4:47723 (CU- 
TP-148) 
CP INVARIANCE/WEINBERG-SALAM GAUGE MODEL 
Solution of the strong CP problem in models with scalars (Higgs 
field coupling, color group extension heavy axion), 4:47720 
(CU-TP-154) 
CRACKS 
See also GEOLOGIC FISSURES 
CRACKS/REVIEWS 
Directional stability of crack propagation, 4:47161 (UCRL-82144) 
CRAY COMPUTERS/TRANSLATORS 
LASL-P code: an intermediate level vector language, 4:48009 
(LA-UR-79-350) 





CRBR REACTOR 


CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CRITICAL PATH METHOD 
See PERT METHOD 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CRUDE OIL 
See PETROLEUM 
CRYOGENIC BUBBLE CHAMBERS/ON-LINE CONTROL 
SYSTEMS 
Microcomputer-based monitoring and control system, 4:47316 
(SLAC-TN-79-3) 
CRYOPUMPS/DEGASSING 
Cryopump measurements relating to safety, pumping speed, and 
radiation outgassing, 4:47999 
CRYOPUMPS/PERFORMANCE TESTING 
Cryopump measurements relating to safety, pumping speed, and 
radiation outgassing, 4:47999 
CRYOPUMPS/SAFETY 
Cryopump pa cae ag relating to safety, pumping speed, and 
radiation outgassing, 4:47999 
CRYPT CELLS/SURVIVAL CURVES 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
per fraction, 4:47515 
CRYSTAL GROWTH/EQUIPMENT 
Development of advanced methods for continuous Czochralski 
growth. Silicon sheet growth development for the Large Area 
Silicon Sheet Task of the Low Cost Silicon Solar Array 
Project. Third quarterly progress report, March 18-July 14, 
1978, 4:46070 (DOE/JPL/954884-3) 
CRYSTAL LATTICES/GRAIN BOUNDARIES 
Diffusion induced grain boundary migration, 4:47833 (COO-5002- 
2) 
CRYSTAL STRUCTURE 
See also CRYSTAL LATTICES 
CRYSTAL STRUCTURE/GRAIN BOUNDARIES 
Grain boundary structure and properties, 4:47834 (COO-5002-3) 
CRYSTAL STRUCTURE/MEDIUM TEMPERATURE 
“Compressibility collapse” transition in ReOs, 4:47054 
CRYSTALS 
See also POLYCRYSTALS 
CRYSTALS/NEUTRON TRANSPORT 
Low temperature and neutron physics studies. Progress report, 
September, 1977-April, 1979, 4:47817 (COO-3342-7) 
CURIUM 242 TARGET/NEUTRON REACTIONS 
Evaluation and testing of actinide cross sections (Below 10 keV, 
differential and integral cross sections), 4:47801 (EPRI-NP- 


1067) 
CURIUM 245 TARGET/NEUTRON REACTIONS 
Evaluation and testing of actinide cross sections (Below 10 keV, 
differential and integral cross sections), 4:47801 (EPRI-NP- 


1067) 
CURIUM 246 TARGET/ALPHA REACTIONS 
Proton states in 7*7 Bk excited by 246Cm(a,t) reaction and 
247Cf(electron capture) and 7°! Es(a) decays, 4:47794 
CURIUM 248/PRODUCTION 
Transuranium processing plant report of production, status, and 
plans for the period January 1, 1978-September 30, 1978, 
4:47139 (ORNL-5531) 
CUTTER LOADERS/OPERATION 
Results of tests on the influence of cutting head parameters of a 
shearer loader on dustiness in longwalls, 4:45870 
CYANIDES/STRUCTURAL CHEMICAL ANALYSIS 
o and 7 components of substituent effects in saturated systems. 
Monosubstituted methanes, 4:47123 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLOALKANES/ADDUCTS 
New adducts of 1,3,5-trinitro-1,3,5-triazacyclohexane and 1,3,5,7- 
tetranitro-1,3,5,7-tetrazacyclooctane, 4:47115 (UCRL-82678) 
CYCLOALKENES/FLUORINATION 
Xenon difluoride fluorination. Mechanism and selectivity of boron 
trifluoride etherate catalysis in the norbornene model. Technical 
report 18 aug 75-15 jan 78, 4:47113 (AD-A-061909) 
CYCLONE SEPARATORS/EROSION 
Materials technology for coal-conversion processes. Sixteenth 
quarterly report, October-December 1978, 4:45782 (ANL-79-23) 
CYCLOTRON INSTABILITY/DISPERSION RELATIONS 
Electrostatic temperature gradient drift instabilities, 4:47936 
CYCLOTRON INSTABILITY/MATHEMATICAL MODELS 
Axis encircling ion gyro-radius, 4:47935 (SAI-023-79-766-LJ) 
CYLINDERS/ELECTRIC CONDUCTIVITY 
Electromagnetic response of a conducting — in the presence 
of a thin conducting concentric shell, 4:47548 
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CYTOCHROMES/BIOC) EMICAL REACTION KINETICS 
Yeast cytochrome c-spr ific protein-lysine methyltransferase: 
coordinate regulation with cytochrome c and activities in cyc 
mutants, 4:47481 
CYTOLOGY/RESEARCH PROGRAMS 
Repair and cell cycle response in cells exposed to environmental 
biohazards. Progress report, June 1, 1978-May 31, 1979, 4:47495 
(ORO-4568-21) 


D PLUS RESONANCES 
See D-1865 RESONANCES 
D REGION/ELECTRON DENSITY 
Ionospheric D-region profile data base. A collection of computer- 
accessible experimental profiles of the D and lower E regions, 
4:47583 (PB-287867) 
D RESONANCES 
See also D-2007 RESONANCES 
D RESONANCES/PARTICLE PRODUCTION 
Evidence for prompt single muon production in 400 GeV proton 
interactions, 4:47650 
D RESONANCES/SEMILEPTONIC DECAY 
Evidence for prompt single muon production in 400 GeV proton 
interactions, 4:47650 
Proposal to measure the D-meson decay constant F/sub D/, 
4:47696 
D ZERO RESONANCES 
See D-1865 RESONANCES 
D* PLUS RESONANCES 
See D-2007 RESONANCES 
D* ZERO RESONANCES 
See D-2007 RESONANCES 
D-1865 RESONANCES/HADRONIC PARTICLE DECAY 
Search for new particles decaying to A (K°)+ hadrons, 4:47665 
D-1865 RESONANCES/MASS FORMULAE 
Relations between hadron masses in SU (4) symmetry, 4:47724 
D-1865 RESONANCES/PAIR PRODUCTION 
Search for paired production of D° and D-bar® mesons in 77~ Be 
interactions at 55 GeV/c, 4:47672 
D-1865 RESONANCES/PARTICLE PRODUCTION 
Recent results from the lead-glass-wall experiment (Review), 
4:47668 (LBL-9247) 
Search for associative production of D° mesons with muons in 
a” Be interactions at 55 GeV/c, 4:47673 
Search for new particles decaying to A (K°)+ hadrons, 4:47665 
D-1865 RESONANCES/SEMILEPTONIC DECAY 
Recent results from the lead-glass-wall experiment (Review), 
4:47668 (LBL-9247) 
D-2007 RESONANCES/MASS FORMULAE 
Relations between hadron masses in SU (4) symmetry, 4:47724 
DANISH ORGANIZATIONS/DATA ACQUISITION SYSTEMS 
Niels Bohr Institute on line data acquisition system, 4:47329 (LBL- 
871 


) 
DARRIEUS ROTORS/AERODYNAMICS 
Darrieus wind turbine program at Sandia Laboratories, 4:46343 
(SAND-79-0997C) 
DARRIEUS ROTORS/ECONOMICS 
Darrieus wind turbine program at Sandia Laboratories, 4:46343 
(SAND-79-0997C) 
DATA/INFORMATION RETRIEVAL 
Experiment in data tagging in information-accessing services 
containing energy-related data. Final report 1975-78, 4:48037 
(PB-286654 
DATA ACQUISITION/SAMPLING 
Sample rate reduction by decimation: procedures and effects, 
4:48013 (SAND-79-0357) 
DATA ACQUISITION/TELEMETRY 
Computer generated movies to display biotelemetry data (Habitat 
studies of elk in New Mexico), 4:47406 (LA-UR-79-1231) 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
Data acquisition system for the Hamilton Standard W2 Electron 
Beam Welder, 4:47156 (SAND-79-8014) 
DATA ACQUISITION SYSTEMS/DESIGN 
Battery testing using a PDP-11 computer with RSX-11M and a 
CAMAC serial highway, 4:46750 (CONF-790454-4) 
Niels Bohr Institute on line data acquisition system, 4:47329 (LBL- 
8717) 
DATA ACQUISITION SYSTEMS/EQUIPMENT INTERFACES 
High speed CAMAC differential branch highway driver, 4:47328 
(LA-UR-79-1322) 
DATA ACQUISITION SYSTEMS/LOGIC CIRCUITS 
Event Handler II: a fast, programmable, CAMAC-coupled data 
acquisition interface, 4:47285 (CONF-790549-7) 





SEPTEMBER 30, 1979 


DATA ACQUISITION SYSTEMS/PLANNING 
Panel on the impact of changing computer technology on nuclear 
and particle physics, 4:47312 (BNL-26213) 
DATA ACQUISITION SYSTEMS/PROGRAMMING 
Data display with the Q system, 4:47292 (LA-UR-79-1440) 
DATA ANALYSIS/ALGORITHMS 
Locating maximum variance segments in sequential data, 4:48029 
DATA PROCESSING/COMPUTER GRAPHICS 
Computer a movies to display biotelemetry data (Habitat 
studies of elk in New Mexico), 4:47406 (LA-UR-79-1231) 
DATA PROCESSING/DIGITAL FILTERS 
Digital, realizable Wiener filtering in two-dimensions, 4:48023 
CRL-82504) 
DATA PROCESSING/ON-LINE SYSTEMS 
Specialized, multi-user computer facility for the high-speed, 
interactive processing of experimental data, 4:48011 (LBL- 9181) 
DATA PROCESSING/RECOMMENDATIONS 
Information management problems relating to numeric data base 
services for DOE. QEI report 9413 (Interim report for Phase II 
of QEI project 4191), 4:48036 (DOE/TIC-10144) 
DAVIS BESSE-1 REACTOR/PERSONNEL 
Instrument and control technician training for the Davis-Besse 
Nuclear Power Station, 4:46423 (CONF-790404-) 
Multi-image screening technique applied to a general orientation 
training program, 4:46419 (CONF-790404-) 
DAVIS BESSE-2 REACTOR/PERSONNEL 
Instrument and control technician training for the Davis-Besse 
Nuclear Power Station, 4:46423 (CONF-790404-) 
Multi-image screening technique applied to a general orientation 
training program, 4:46419 (CONF-790404-) 
DAVIS BESSE-3 REACTOR/PERSONNEL 
Instrument and control technician training for the Davis-Besse 
Nuclear Power Station, 4:46423 (CONF-790404- 
Multi-image screening technique applied to a general orientation 
training program, 4:46419 (CONF-790404-) 
DECAY INSTABILITY/ALGORITHMS 
Automated calculation of parametric instabilities in fluid plasmas, 
4:47939 
DECHLORINATION/BIOLOGICAL EFFECTS 
Biofouling control investigations: 18-month summary report, 
4:47528 (EPRI-EA-1082) 
DECISION MAKING/INFORMATION NEEDS 
The role of environmental considerations in the decision-making 
rocess. Proceedings of the CCMS round table discussions held 
in Duesseldorf on 8th-9th February 1977, 4:47458 (PB-286160) 
DEEP WATER OIL TERMINALS/ENVIRONMENTAL IMPACT 
STATEMENTS 
Loop deepwater port license application. Volume I. Final 
environmental impact statement, 4:47461 (PB-290187) 
Loop deepwater port license application. Volume 2. Final 
environmental impact statement, 4:47462 (PB-290188) 
Loop deepwater port license application. Volume 3. Final 
environmental impact statement, 4:47463 (PB-290189) 
Loop deepwater port license application. Volume 4. Final 
environmental impact statement, 4:47464 (PB-290190) 
DEEP WATER OIL TERMINALS/ENVIRONMENTAL 
IMPACTS 
Loop deepwater port license application. Executive Summary. 
Final environmental impact statement, 4:47460 (PB-290186) 
DEER/HOME RANGE 
Computer generated movies to display biotelemetry data (Habitat 
studies of elk in New Mexico), 4:47406 (LA-UR-79-1231) 
DEER/POPULATION DYNAMICS 
Computer generated movies to display biotelemetry data (Habitat 
studies of elk in New Mexico), 4:47406 (LA-UR-79-1231) 
DEFEROXAMINE/BIOLOGICAL EFFECTS 
Desferoxamine mesylate (desferal): a contrast-enhancing agent for 
gallium-67 imaging, 4:47490 
DELAY CIRCUITS/DESIGN 
Signal mixer delay & gate (Apr 1975) (Engineering Materials) , 
4:47346 (CAPE-2641) 
DENMARK/AQUIFERS 
Review of temperature and heat flux data in Denmark, 4:46269 
DENMARK/GEOTHERMAL EXPLORATION 
Review of temperature and heat flux data in Denmark, 4:46269 
DENMARK/GEOTHERMAL GRADIENTS 
Review of temperature and heat flux data in Denmark, 4:46269 
DENMARK/NUCLEAR POWER 
Problems of nuclear waste in a small country, 4:46793 
DENMARK/RADIOACTIVE WASTE MANAGEMENT 
Problems of nuclear waste in a small country, 4:46793 
DENMARK/SANDSTONES 
Review of temperature and heat flux data in Denmark, 4:46269 
DENSIMETERS 
Nonintrusive local density determination in discontinuous fields by 
gammas or neutrons, 4:47322 (CONF-790602-40) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 


DIESEL FUELS/ALLOCATIONS 


DEOXYRIBONUCLEIC ACID 


ee ‘A 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION/COMPARATIVE EVALUATIONS 
Pipeline gas demonstration plant, Phase 1. Quarterly technical 
fo ress report, December 1977-February 1978, 4:45796 (FE- 
2012-022) 
DESULFURIZATION/SLUDGES 
Sludge dewatering for FGD products. Final report, 4:45848 
(EPRI-FP-937) 
DESULFURIZATION/TECHNOLOGY ASSESSMENT 
Electric utility steam generating units background information for 
proposed SO2 emission standards. Final report, 4:47386 (PB- 
286225) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DEUTERIDES/DECOMPOSITION 
AES detection of TiD2 decomposition, 4:47108 
DEUTERIUM COMPOUNDS/LATTICE PARAMETERS 
Single crystal X-ray study of superstructure modulation and long- 
range order in V2D, 4:47044 
DEUTERIUM COMPOUNDS/ORDER-DISORDER 
TRANSFORMATIONS 
Single crystal X-ray study of superstructure modulation and long- 
range order in V2D, 4:47044 
DEUTERIUM IONS/CARRIER DENSITY 
H~ and D™ production in plasmas, 4:47889 
DEUTERIUM IONS/COLLISIONS 
H™ and D™ production in plasmas, 4:47889 
DEUTERIUM TARGET/PROTON REACTIONS 
— = - reaction p+d—-*He+7° in the resonance region, 
4775 
DEUTERON BEAMS/POLARIZED BEAMS 
Acceleration of polarized ions in synchrotrons, 4:47271 
DEUTERON REACTIONS/NEUTRON SPECTRA 
Measurements and calculations of neutron spectra from 35 MeV 
deuterons on thick lithium for the FMIT facility, 4:47753 
(HEDL-FP-1608) 
DEUTERONS/D STATES 
Measurability of the deuteron D state probability, 4:47750 
DEUTERONS/DOSIMETRY 
Biophysical studies with spatially correlated ions. 2. Multiple 
scattering, experimental facility, and dosimetry (D2* molecular 
ions), 4:47502 
DEUTERONS/ION PAIRS 
Biophysical studies with spatially correlated ions. 1. Background 
and theoretical considerations (Exposure of cultured V79 
hamster cells to D2* molecular ions), 4:47501 
Biophysical studies with spatially correlated ions. 2. Multiple 
scattering, experimental facility, and dosimetry (D2* molecular 
ions), 4:47502 
Biophysical studies with spatially correlated ions. 3. Cell survival 
studies using diatomic deuterium (Exposure of cultured V79 
hamster cells to D2* molecular ions), 4:47503 
DEVELOPING COUNTRIES/RENEWABLE ENERGY 
SOURCES 
International development assistance for renewable technologies: 
current programs and institutional requirements, 4:46833 
(SERI/TP-51-256) 
DFA 
See DEFEROXAMINE 
DFR REACTOR/EXPERIMENTAL CHANNELS 
DFR special experiments, 4:46609 
DFR REACTOR/FUEL PINS 
DFR special experiments, 4:46609 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIESEL ENGINES/AUTOMOTIVE FUELS 
Direct utilization of crude oil as fuel in the U.S. Army 6V53T 
diesel engine. Interim report, April 1977-June 1978, 4:46925 
(AD-A-059105) 
DIESEL ENGINES/BIBLIOGRAPHIES 
Evaluation of diesel equipment deployment in underground coal 
mines. Volume II. Diesel bibliography. Final report, 1 January 
1976-31 May 1977, 4:45868 (PB-288717) 
DIESEL ENGINES/EXHAUST GASES 
Evaluation of diesel equipment deployment in underground coal 
mines. Volume I. Validation experiments for models of diesel 
exhaust contamination of mine atmospheres. Final report, 1 
January 1976-31 April 1977, 4:45867 (PB-288716) 
DIESEL FUELS/ALLOCATIONS 
Proposed gasoline and diesel fuel rationing contingency plan: 
contingency rationing regulations. Contingency plan No. 7, 
4:45899 (DOE/TIC-10819) 





DIESEL FUELS/BIBLIOGRAPHIES 


Proposed gasoline and diesel fuel rationing contingency plan: 
environmental impact assessment. Contingency plan No. 7, 
4:45900 (DOE/TIC-10820) 

DIESEL FUELS/BIBLIOGRAPHIES 

Evaluation of diesel equipment deployment in underground coal 
mines. Volume II. Diesel bibliography. Final report, 1 January 
1976-31 May 1977, 4:45868 (PB-288717) 

DIESEL FUELS/REGULATIONS 

Proposed gasoline and diesel fuel rationing contingency plan: 
pee! — regulations. Contingency plan No. 7, 
4:45899 (DOE/TIC-10819 

DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also DIRAC EQUATION 
NAVIER-STOKES EQUATION 
SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS IUNDARY CONDITIONS 

Boundary-distribution solution of the Helmholtz equation for a 
region with corners, 4:47863 

Nonreflecting boundary conditions for nonlinear hyperbolic 
systems, 4:48028 

Numerical solution of the Helmholtz equation for two-dimensional 

lygonal regions, 4:47864 

DI RENTIAL EQUATIONS/GALERKIN-PETROV METHOD 
Simplified galerkin method for hyperbolic equations, 4:48027 

DIFFERENTIAL EQUATIONS/NONLI PROBLEMS 
ae galerkin method for hyperbolic equations, 4:48027 

DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 

Course lecture (CE-1703): numerical solution of ordinary 
differential equations (13 May 1979) (Engineering Methods), 
4:48030 (CAPE-2625) 

Implementation of implicit formulas for the solution of ODEs, 
4:48017 (SAND-79-0694) 

Lipschitz constants and robust ODE codes, 4:48015 (SAND-79- 
0458C) 

Numerical solution of the Helmholtz equation for two-dimensional 
polygonal regions, 4:47864 

Numerical solution of a nonlinear hyperbolic equation by the 
random choice method, 4:47865 

DIFFUSERS/DESIGN 
MHD diffuser model test program, 4:46846 (ANL-K-76-3390-1) 
DIFFUSERS/PERFORMANCE TESTING 
MHD diffuser model test program, 4:46846 (ANL-K-76-3390-1) 
DIFFUSION 
See also GASEOUS DIFFUSION 
DIFFUSION/MATHEMATICAL MODELS 

Stochastic method for predicting the dispersion of thermal 

effluents in the environment, 4:47402 (CONF-781213-9) 
DIFFUSION AREA 

See DIFFUSION LENGTH 
DIFFUSION LENGTH/MEASURING METHODS 

Obtaining accurate values of diffusion length with the scanning 
electron microscope, 4:46082 (UCRL-82617) 

DIGITAL FILTERS/TWO-DIMENSIONAL CALCULATIONS 

Array processor implementation of 2-D digital filters, 4:48022 
(UCRL-82472) 

Digital, realizable Wiener filtering in two-dimensions, 4:48023 
(UCRL-82504) 

DILUTE ALLOYS/PHYSICAL RADIATION EFFECTS 

Solute segregation and precipitation under heavy-ion 

bombardment, 4:47021 
DILUTE ALLOYS/SEGREGATION 

Solute segregation and precipitation under heavy-ion 

bombardment, 4:47021 
DIODE TUBES/LIFETIME 

Repetitively pulsed electron beam diode lifetime and stability, 

4:47970 (SAND-79-0551C) 
DIODE TUBES/STABILITY 

Repetitively pulsed electron beam diode lifetime and stability, 
4:47970 (SAND-79-0551C) 

DIRAC EQUATION/ANALYTICAL SOLUTION 

Normalizable solutions to the Dirac equation in the presence of a 
magnetic monopole, 4:47741 

DIRAC EQUATION/ISOVECTORS 

Normalizable solutions to the Dirac equation in the presence of a 

magnetic monopole, 4:47847 (CU-TP-142) 
DIRAC EQUATION/WKB APPROXIMATION 
Quasiclassical approximation for the Dirac equation in strong 
fields, 4:47746 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT CONTACT HEAT EXCHANGERS/DESIGN 

Development of a direct contact heat exchanger, Phase 1 study 
report, 4:46316 (N-78-32387) 

DIRECT CONTACT HEAT EXCHANGERS/FOULING 

Development of a direct contact heat exchanger, Phase 1 study 
report, 4:46316 (N-78-32387) 
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DIRECTIONAL DRILLING/TELEMETRY 

Mud pulse telemetry demonstration for directional drilling. Final 

report for pilot service demonstration, 4:45891 (BETC-1817-2) 
DISCHARGI G (REACTOR) 

See REACTOR FUELING 
DISTRICT HEATING/ENERGY ANALYSIS 

Net energy analysis of a cogeneration-district a and 
two conventional alternatives, 4:46797 (CONF-790659-1) 

DISTRICT HEATING/FEASIBILITY STUDIES 

District heating/cogeneration application studies for the 
Minneapolis - St. Paul area, 4:46796 (CONF-790443-3) 

Use of heat pumps to raise temperatures in an economical way and 
favorable to the environment. Part A. Fundamental 
considerations on the utilization of power plant waste heat by 
means of heat pumps. Part B. Technical economic studies on 
house supply with the aid of house heat pumps and district heat 
source, 4:46795 (BMFT-FB-T-78-35) 

DISTRICT HEATING/WATER SOURCE HEAT PUMPS 

Use of heat pumps to raise temperatures in an economical way and 
favorable to the environment. Part A. Fundamental 
considerations on the utilization of power plant waste heat by 
means of heat pumps. Part B. Technical economic studies on 
house supply with the aid of house heat pumps and district heat 
source, 4:46795 (BMFT-FB-T-78-35) 

D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DNA 


(Deoxyribonucleic acid.) 
DNA/BINDING ENERGY 
Carcinogenesis and the physiological state of the cell, 4:47478 
(LBL-8623) 
DNA/BIOCHEMICAL REACTION KINETICS 
ns and photobiology of the psoralens, 4:47474 (LBL- 


DNA/BIOLOGICAL REPAIR 
Repair and cell cycle response in cells exposed to environmental 
biohazards. Progress report, June 1, 1978-May 31, 1979, 4:47495 
(ORO-4568-21) 
DNA/INJURIES 
Health related programs, 4:47375 (EPA-600/7-78-168) 
DNA/RADIOSENS VITY 
Sister chromatid exchanges in human lymphocytes exposed to 
ionizing radiation during Go (y rays), 4:47498 
DNA REPLICATION/BIOLOGICAL RADIATION EFFECTS 
Subchromosomal DNA synthesis in x-irradiated V-79 cells, 


4:47500 
DNA REPLICATION/RADIOSENSITIVITY 
Subchromosomal DNA synthesis in x-irradiated V-79 cells, 
4:47500 
DOSE FRACTIONATION 
See FRACTIONATED IRRADIATION 
DOSE RATES/RADIOSENSITIVITY EFFECTS 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
per fraction, 4:47515 
DOSEMETERS/CALIBRATION 
Fifteenth nuclear accident dosimetry intercomparison study: 
August 14-22, 1978, 4:47307 (ORNL/TM-6554) 
Tour of the Standards and Calibrations Laboratory, 4:47308 
(UCRL-52537) 
DOUNREAY FAST REACTOR 
See DFR REACTOR 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DOWNS SYNDROME/ETIOLOGY 
Parental radiation and Down's syndrome, with particular attention 
to ionizing radiation and radar. Final report, 4:47506 (AD-A- 
061593) 
DRAGON REACTOR/SPECIFICATIONS 
Gas Reactor International Cooperative Program. Interim report. 
Construction and operating experience of selected European 
Gas-Cooled Reactors, 4:46435 (COO-4057-8) 
DREDGE SPOIL/ENVIRONMENTAL IMPACTS 
Evaluation of the elutriate test as a method of predicting 
contaminant release during open-water disposal of dredged 
sediments and environmental impact of open-water dredged 
material disposal. Volume II. Data report. Final report, 4:47426 
(AD-A-061710) 
DREDGE SPOIL/MARINE DISPOSAL 
Evaluation of the elutriate test as a method of predicting 
contaminant release during open-water disposal of dredged 
sediments and environmental impact of open-water dredged 
material disposal. Volume II. Data report. Final report, 4:47426 
(AD-A-061710) 
DREDGE SPOIL/TOXICITY 
Aquatic disposal field investigations Galveston, Texas, offshore 
po ney site. Evaluative summary. Final report, 4:47427 (AD-A- 
44) 
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Physical and chemical characterization of dredged material 
sediments and leachates in confined land disposal areas. Final 
report, 4:47428 (AD-A-061846) 

DREDGING/ENVIRONMENTAL IMPACTS 

Aquatic disposal field investigations Galveston, Texas, offshore 

ee site. Evaluative summary. Final report, 4:47427 (AD-A- 


Physical and chemical characterization of dredged material 
sediments and leachates in confined land disposal areas. Final 
report, 4:47428 (AD-A-061846) 

DRIFT INSTABILITY/DISPERSION RELATIONS 

Electrostatic temperature gradient drift instabilities, 4:47936 

DRIFT INSTABI /NONLINEAR PROBLEMS 

Nonlinear quenching of diamagnetic and gyroviscous effects in 

tearing modes, 4:47931 (IPP-6/174) 
DRILL BITS 

See also DRILLING EQUIPMENT 
DRILL BITS/BONDING 

Development of high performance drill bits utilizing 
— diamond compact cutters, 4:47182 (SAND-79- 


DRILL BITS/DESIGN 
Continuous chain bit development, 4:46323 (SAND-79-1433C) 
DRILL BITS/PERFORMANCE TESTING 
Field test results of improved geothermal tricone bits, 4:46322 
(SAND-79-1432C) 
DRILL BITS/TESTING 
Continuous chain bit development, 4:46323 (SAND-79-1433C) 
DRILL BITS/WEAR 
Field test results of improved geothermal tricone bits, 4:46322 
(SAND-79-1432C) 
DRILLING 
See also WELL DRILLING 
DRILLING/ENVIRONMENTAL IMPACTS 
Investigating the impact of drilling mud and its major components 
on bivalve species of Georges Bank, 4:47530 (COO-4580-1) 
DRILLING EQUIPMENT 
See also CORING EQUIPMENT 
DRILL BI 


TS 
DRILLING EQUIPMENT/PERFORMANCE TESTING 
Electrodril system field test program. Phase II, task B: deep 
drilling system demonstration. Final report, 4:47181 (COO-4033- 
1 


DRILLING FLUIDS/PERFORMANCE TESTING 
Drilling muds and cements for high temperature application in 
eothermal wells, 4:46324 
DRILLING FLUIDS/TOXICITY 
Investigating the impact of drilling mud and its major components 
on bivalve species of Georges Bank, 4:47530 (COO-4580-1) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRINKING WATER/RADIOACTIVITY 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
DRUGS 
See also RADIOSENSITIZERS 
DRUGS/BIOLOGICAL EFFECTS 
Molecular biology of nerve cell function: response of the nervous 
Pho to environmental and chemical stimuli, 4:47475 (LBL- 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/BIOLOGICAL EFFECTS 
Two ***Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
DTPA/POST-IRRADIATION THERAPY 
Dependency of chelation efficacy upon time after first DTPA 
injection (Beagles, **1Am, *°7Pu, and **Pu retention), 4:47522 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 
Analysis of the application of fuel cells in dual energy use systems. 
Volume 2. Final report, 4:46867 (EPRI-EM-981(Vol.2)) 
DUAL-PURPOSE POWER PLANTS/FUEL CELL POWER 
PLANTS 


Analysis of the application of fuel cells in dual energy use systems, 
4:46866 (EPRI-EM-981-SY(Vol.1)) 
DUAL-PURPOSE POWER PLANTS/FUEL CELLS 
Analysis of the application of fuel cells in dual energy use systems. 
Volume 2. Final report, 4:46867 (EPRI-EM-981(Vol.2)) 
DUAL-PURPOSE POWER PLANTS/USES 
Analysis of the application of fuel cells in dual energy use systems. 
Volume 2. Final report, 4:46867 (EPRI-EM-981(Vol.2)) 
DUODENUM 
See SMALL INTESTINE 
DUSTS/CONTROL 
Development of coatings for protection of coal during transport 
and storage. Final report, December 15, 1977-September 15, 
1978, 4:45872 (COO-4632-2) 


EAST MESA GEOTHERMAL FIELD/GEOTHERMAL 


DUSTS/EXPLOSIONS 
Suppression of dust explosions in coal mines: Use of a stirred 
reactor to test mechanisms of reaction of coal dust flames. Final 
report, 4:45889 (PB-286124) 
DYE LASERS/EXCITATION 
Mode locking with synchronous-pumping of cw dye laser, 4:47209 
DYE LASERS/MODE LOCKING 
Mode locking with synchronous-pumping of cw dye laser, 4:47209 
DYSPROSIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 


E LAYER 
See E REGION 
E REGION/ELECTRON DENSITY 
Ionospheric D-region profile data base. A collection of computer- 
accessible experimental profiles of the D and lower E regions, 
4:47583 (PB-287867) 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
STRATOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/BOUNDARY LAYERS 
Prediction of the nocturnal surface inversion height, 4:47361 
EARTH ATMOSPHERE/MATHEMATICAL MODELS 
User's guide to the MASCON model: a mass-consistent 
atmospheric-flux submodel to LIRAQ, 4:47360 (UCRL-52400) 
EARTH ATMOSPHERE/PHOTOCHEMISTRY 
Aircraft HO sub x and NO sub x emission effects on stratospheric 
ozone and temperature, 4:47381 (N-78-32596) 
EARTH ATMOSPHERE/PRESSURE GRADIENTS 
Effects of long-period solar activity fluctuation on temperature 
and pressure of the terrestrial atmosphere, 4:47576 (N-79-12990) 
EARTH ATMOSPHERE/RADIOACTIVITY 
An atmospheric tritium and carbon-14 monitoring system, 4:47399 
(PB-287502) 
EARTH ATMOSPHERE/RESEARCH PROGRAMS 
Afgl fiscal year 1980 air force technical objectives document. 
Special repts, 4:47574 (AD-A-061900) 
EARTH ATMOSPHERE/TEMPERATURE GRADIENTS 
Effects of long-period solar activity fluctuation on temperature 
and pressure of the terrestrial atmosphere, 4:47576 (N-79-12990) 
EARTH ATMOSPHERE/THERMAL POLLUTION 
Mathematical model for multiple cooling tower plumes. Final 
report, 4:47403 (PB-286364) 
EARTH ATMOSPHERE/VISIBILITY 
Visibility protection for class 1 areas: the technical basis. Final 
report, 4:47389 (PB-288842) 
EARTH PLANET/ELECTROMAGNETIC FIELDS 
Transient electromagnetic fields over a two-layer polarizable 
earth, 4:47549 
EARTH-COVERED BUILDINGS 
Solar and Special Studies Section, 4:46785 (ORNL-5513) 
EAST MESA GEOTHERMAL FIELD/EXPLOITATION 
Geothermal resource investigations and development plans at East 
Mesa, California, 4:46250 (LBL-9026) 
EAST MESA GEOTHERMAL FIELD/GEOCHEMICAL 
SURVEYS 
Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 
EAST MESA GEOTHERMAL FIELD/GEOLOGY 
Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 
Geothermal resource investigations and development plans at East 
Mesa, California, 4:46250 (LBL-9026) 
EAST MESA GEOTHERMAL FIELD/GEOPHYSICAL 
SURVEYS 
Geothermal resource investigations and development plans at East 
Mesa, California, 4:46250 (LBL-9026) 
EAST MESA GEOTHERMAL FIELD/GEOTHERMAL FLUIDS 
Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 
Scale inhibition in geothermal operations: experiments with 
Dequest 2060 phosphonate in Republic's East Mesa Field, 
4:46325 (LBL-9089) 





EAST MESA GEOTHERMAL FIELD/GEOTHERMAL 


EAST MESA GEOTHERMAL FIELD/GEOTHERMAL 
Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 
EAST MESA GEOTHERMAL FIELD/SEISMICITY 
Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 
EAST MESA GEOTHERMAL FIELD/SIMULATION 
Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 
EAST MESA GEOTHERMAL FIELD/TEST FACILITIES 
Geothermal fluid investigations at RGI’s East Mesa test site. Part 
I: experience with field test loops, 4:46327 (PNL-2556) 
EBR-2 REACTOR/RADIOACTIVE WASTE MANAGEMENT 
Radioactive waste management at a Liquid Metal Fast Breeder 
Reactor, 4:45989 (CONF-790374-1) 
EBULLATED BED/FLUID MECHANICS 
Study of ebullated bed fluid dynamics for H-coal. Quarterly 
progress report No. 4, September 1-November 30, 1978, 4.45818 
(FEA 2588- 15) 


(Emergency core cooling system.) 
ECCS/PERFORMANCE TESTING 
First quarter FY79 progress report on refill effects program. 
Quarterly progress report, October 1, 1978-December 31, 1978 
(PWR), 4:46659 (NU EG/CR-0719) 
ECOLOGY/RESEARCH PROGRAM: 
Translations on USSR Science and Technology Biomedical and 
Behavioral Sciences, No. 39, 4:47483 (JPRS-71569) 
ECOLOGY/REVIEWS 
Environmental toxicology: issues, problems, and challenges, 
4:47420 (CONF-790486-4) 
ECONOMIC ANALYSIS 
Economic Analysis Section, 4:46771 (ORNL-5513) 
ECONOMIC ANALYSIS/BIBLIOGRAPHIES 
Survey of the research into energy-economy interactions. Volume 
II: annotated bibliography, 4:46767 (DOE/TIC-10134(Vol.2)) 
ECONOMIC ANALYSIS ESEARCH PROGRAMS 


Survey of the research into energy-economy interactions. Volume 
I: survey, 4:46766 (DOE/TIC-10134(Vol.1)) 

Survey of the research into energy-economy interactions. Volume 
II: annotated bibliography, 4:46767 (DOE/TIC-10134(Vol.2)) 


ECR HEATING 
Electron cyclotron heating for bumpy torus, 4:47874 (N-78-32873) 
ECR HEATING/ENERGY NSFER 
Finite temperature effects on microwave propagation in EBT, 
4:47868 (CONF-790469-2) 
EDDY CURRENT TESTING 
Multifrequency eddy current system for steam generator tubing 
inspection. Volume 1: Progress Summary. Interim report, 
4:46556 (EPRI-NP-758(Vol.1)) 
EDEMA/RADIOINDUCTION 
Predictive model of early mortality following acute inhalation of 
PuO: aerosols (Extrapolation of beagle data to man), 4:47519 
EDGE DISLOCATIONS 
Dynamic edge dislocation displacements and Peierls strains in a 
linear elastic strip, 4:47159 (UCRL-52787) 
EDUCATION 
Development of the Rocky Mountain Energy and Environmental 
ee Center: a preliminary analysis, 4:48004 (ORAU- 
1 


) 
EDUCATION/ENERGY 
Directory of energy-related educational programs, 4:46918 (BNL- 


50988) 
EDUCATION/MEETINGS 
Proceedings of the third symposium on training of nuclear facility 
ws 4:46374 (CONF-790404-) 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGCR REACTOR/REACTOR MATERIALS 
Modified Weibull theory for the strength of granular brittle 
material, 4:47070 (GA-A-15228) 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/BIOLOGICAL EFFECTS 
High voltage lines: hazard at a distance, 4:46778 
EHV AC SYSTEMS/ELECTRIC CABLES 
Energy analysis of the basic materials utilized in electric power 
transmission systems, 4:46366 (HCP/T5043-01) 
EHV AC SYSTEMS/GAS-INSULATED CABLES 
Three-conductor compressed gas cable optimization. Final report, 
4:46368 (EPRI-EL-702) 
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EHV DC SYSTEMS/ELECTRIC CABLES 
Energy analysis of the basic materials utilized in electric power 
transmission systems, 4:46366 (HCP/T5043-01) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEINIUM 251/ALPHA DECAY 
Proton states in **7 Bk excited by **Cm(a,t) reaction and 
247Cf(electron capture) and 7°'Es(a) decays, 4:47794 
ELECTRIC BATTERIES 
(Devices vey production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
ELECTRIC BATTERIES/ANODES 


Energy technology, 4:46743 (LBL-7355) 
ELECTRIC B ATT ERIES/B IBLIOGRAPHIES 


+> ten tag batteries Pres me from the NTIS data base). Report 
for 1964-November 1978, 4:46744 (NTIS/PS-78/1182) 
ELECTRIC BATTERIES/ECONOMI 
Integrated analysis of load shapes and energy storage. Final 
report, 4:46826 (EPRI-EA-970) 
ELECTRIC BATTERIES/EVALUATION 
Advanced batteries for electric vehicles: a look at the future, 
4:46740 (CONF-790484-1) 
Bayesian approach to forecasting technical success, 4:46783 
(CONF-790475-1) 
ELECTRIC BATTERIES/PERFORMANCE TESTING 
Battery testing using a PDP-11 computer with RSX-11M and a 
CAMAC serial highway, 4:46750 (CONF-790454-4) 
ELECTRIC BATTERIES/TECHNOLOGY ASSESSMENT 
Bayesian approach to forecasting technical success, 4:46783 
CONF-790475-1) 
Integrated analysis of load shapes and energy storage. Final 
report, 4:46826 (EPRI-EA-970) 
'C CABLES 


See also COAXIAL CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/ENERGY ANALYSIS 
Energy analysis of the basic materials utilized in electric power 
transmission systems, 4:46366 (HCP/T5043-01) 
ELECTRIC CONDUCTORS/MATERIALS TESTING 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4: 46881 (PNL-2738) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC DISCHARGES 
See also GLOW DISCHARGES 
ELECTRIC DISCHARGES/MASS SPECTROSCOPY 
Mass spectrometry of a gas-discharge, 4:47891 
ELECTRIC FIELDS/BIO ICAL EFFECTS 
Translations on USSR Science and Technology: Biomedical and 
Behavioral Sciences No. 59. Effects of nonionizing 
electromagnetic radiation (Lead abstract), 4:47537 (JPRS-72956) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/DESIGN 
Experimental power reactor dc generator energy storage study, 
4:47971 (WFPS-TME-094) 
ELECTRIC GENERATORS/PERFORMANCE 
Compressed magnetic field generator systems model, 4:47155 
(SAND-79-1204C 
ELECTRIC GENERATORS/RINGS 
High strength austenitic alloys for generator retaining rings. 
Interim report, 4:46554 (EPRI-FP-1061) 
ELECTRIC GENERATORS/SWITCHES 
Fast opening switches carrying multimegampere currents and 
their application to high velocity shock waves in xenon, 4:47160 
(UCRL-82134) 
Shock-induced electrical switching in polymeric films, 4:47147 
(CONF-790540-11) 
ELECTRIC GROUNDS/EVALUATION 
Mine grounding systems: Evaluation of in-mine grounding system 
and codification of ground bed construction and measurement 
techniques. Annual report 16 October 1976-30 June 1977, 
4:45888 (PB-286120) 
ELECTRIC MOTORS/PERFORMANCE 
Performance of a 14.9-kW laminated-frame dc series motor with 
chopper controller, 4:46927 (DOE/NASA/1044-79/2) 
ELE IC MOTORS/RETROFITTING 
Commercialization strategy report for conservation product 
marketing, 4:46885 (TID-28855(Draft)) 
ELECTRIC POTENTIAL/COMPUTER CODES 
Analysis and computer programs for eddy current coils concentric 
with multiple cylindrical conductors, 4:47857 (ORNL-5220) 
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ELECTRIC POTENTIAL/MEASURING METHODS 
Determination of line voltage in self-magnetically insulated flows, 
4:47239 (SAND-79-0669C) 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/CONSUMPTION RATES 
Direct energy transactions matrix for 1971. Final report, Part 2, 
4:46830 (COO-4628-5) 
ELECTRIC POWER/RATE STRUCTURE 
Electricity pricing policies for Ohio. Volume I, 4:46822 (PB- 
286338) 
ELECTRIC POWER/REGIONAL ANALYSIS 
An integrated regional approach to regulating energy facility 
siting. Volume I. Final report on Phase 1, 15 September 1977-30 
June 1978, 4:46809 (PB-287103) 
An integrated regional approach to regulating energy facility 
siting. Volume II. Final report on Phase 1, 15 September 1977- 
30 June 1978, 4:46810 (PB-287104) 
ELECTRIC POWER INDUSTRY/DATA ACQUISITION 
SYSTEMS 
Analysis of utility industry data systems. Final report, 4:46821 
(EPRI-NP-1064) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See also FOSSIL-FUEL POWER PLANTS 
Purpose of workshop, 4:46097 (CONF-780383-) 
ELECTRIC UTILITIES/ENERGY ANALYSIS 
Net energy analysis of a cogeneration-district heating system and 
two conventional alternatives, 4:46797 (CONF-790659-1) 
ELECTRIC UTILITIES/ENERGY MODELS 
Technical documentation of the electric utility policy and 
planning analysis model (EPPAM), 4:46827 (LA-7773-MS) 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Dispatch from a utility viewpoint, 4:46100 (CONF-780383-) 
Integration of solar thermal electric plants into utility networks, 
4:46102 (CONF-780383-) 
ELECTRIC UTILITIES/PLANNING 
Technical documentation of the electric utility policy and 
planning analysis model (EPPAM), 4:46827 (LA-7773-MS) 
ELECTRIC UTILITIES/POWER TRANSMISSION 
Dispatch from a utility viewpoint, 4:46100 (CONF-780383-) 
ELECTRIC UTILITIES/REGULATIONS 
Effect of proposed National Energy Act on electric and gas 
utilities, 4:46815 
Proposed National Energy Act and FERC regulation of the 
electric power industry, 4:46824 
ELECTRIC UTILITIES/SITE SELECTION 
Simulation approach for base-line energy-siting analysis, 4:46363 
(CONF-790459-22) 
ELECTRIC UTILITIES/SOLAR ENERGY 
Electric utility solar energy activities, 1978 survey (Brief 
descriptions of 600 projects), 4:46053 (EPRI-ER-966-SR) 
ELECTRICAL INSULATION/BREAKDOWN 
Investigation of high-voltage particle-initiated breakdown in gas- 
insulated systems. Final report, 4:46369 (EPRI-EL-1007) 
ELECTRICAL INSULATORS/MATERIALS 
Materials, 4:47013 
ELECTRICAL INSULATORS/MATERIALS TESTING 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
ELECTRIC-POWERED VEHICLES/COMMERCIALIZATION 
Commercialization strategy report for electric and hybrid 
vehicles, 4:46929 (TID-28858(Draft)) 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Advanced batteries for electric vehicles: a look at the future, 
4:46740 (CONF-790484-1) 
Battery testing using a PDP-11 computer with RSX-11M and a 
CAMAC serial highway, 4:46750 (CONF-790454-4) 
ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 
Performance of a 14.9-kW laminated-frame dc series motor with 
chopper controller, 4:46927 (DOE/NASA/1044-79/2) 
ELECTRIC-POWERED VEHICLES/FUEL CELLS 
Applications of fuel cells in transportation, 4:46868 (LA-UR-79- 
628) 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 
Positive electrode for storage battery (Patent; low or no Sb), 
4:46757 
ELECTRIC-POWERED VEHICLFES/LITHIUM-SULFUR 
BATTERIES 
Lithium/metal sulfide battery development, 4:46741 (CONF- 
790538-10) 
ELECTROCHEMISTRY/RESEARCH PROGRAMS 
Energy technology, 4:46743 (LBL-7355) 
ELECTRODES/MATERIALS 
Materials, 4:47013 


ELECTRON GUNS/DESIGN 


ELECTRODES/MATERIALS TESTING 
Tests and studies of USSR materials at the US coal burning MHD 
facility UTSI-2 (LaCrO3-Cr cermet), 4:46848 (CONF-7805142- 
1 


) 
ELECTRODYNAMICS 
See also CHARGED-PARTICLE TRANSPORT 
QUANTUM ELECTRODYNAMICS 
ELECTRODYNAMICS/CANONICAL TRANSFORMATIONS 
Successive canonical transformation in model two-body 
electrodynamics, 4:47731 
ELECTROKINETICS 
See ELECTRODYNAMICS 
ELECTROLYTIC CELLS/RESEARCH PROGRAMS 
Energy technology, 4:46743 (LBL-7355) 
ELECTROMAGNETIC FIELDS 
See also ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Translations on USSR Science and Technology: Biomedical and 
Behavioral Sciences No. 59. Effects of yr 
electromagnetic radiation (Lead abstract), 4:47537 (JPRS-72956) 
ELECTROMAGNETIC INTERACTIONS 
See also LEPTON-HADRON INTERACTIONS 
ELECTROMAGNETIC INTERACTIONS/SCALAR FIELDS 
Mass without scalars, 4:47686 (CU-TP-147) 
ELECTROMAGNETIC LENSES/FOCUSING 
Zone plates for correcting spherical aberration and increasing 
contrast, 4:47855 (UCRL-Trans-1 1432) 
ELECTROMAGNETIC LENSES/GEOMETRICAL 
ABERRATIONS 
Zone plates for correcting spherical aberration and increasing 
contrast, 4:47855 (UCRL-Trans-1 1432) 
ELECTROMAGNETIC PULSES/ENERGY ABSORPTION 
Direct time-domain techniques for transient radiation and 
scattering-wires, 4:47858 (UCRL-82322) 
ELECTROMAGNETIC RADIATION 
See also COHERENT RADIATION 
GAMMA RADIATION 
HELICON WAVES 
LASER RADIATION 
MICROWAVE RADIATION 
SYNCHROTRON RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/SCATTERING 
Direct time-domain techniques for transient radiation and 
scattering-wires, 4:47858 (UCRL-82322) 
ELECTROMAGNETIC SURVEYS 
Electromagnetic response of a conducting cylinder in the presence 
of a thin conducting concentric shell, 4:47548 
ELECTROMAGNETIC SURVEYS/ERRORS 
Effect of a conductive overburden on the transient 
electromagnetic response of a sphere, 4:47546 
ELECTROMAGNETISM/LECTURES 
Course lecture (CE-2014D): electromagnetic field theory (20 Mar 
1979) (Engineering Methods), 4:47861 (CAPE-2633) 
ELECTRON BEAM FUSION ACCELERATOR/RESEARCH 
PROGRAMS 
EBFA: pulsed power for fusion, 4:47987 (SAND-79-1346C) 
ELECTRON BEAM WELDING/DATA ACQUISITION SYSTEMS 
Data acquisition system for the Hamilton Standard W2 Electron 
Beam Welder, 4:47156 (SAND-79-8014) 
ELECTRON BEAMS/BEAM BUNCHERS 
Study of preaccelerator-prebunching technique for PHERMEX, 
4:47258 (LA-7782-MS 
ELECTRON BEAMS/BEAM CURRENTS 
Beam stability and current loss in magnetic insulation, 4:47859 
ELECTRON BEAMS/BEAM PRODUCTION 
Simulations of intense relativistic electron beam generation by 
foilless diodes, 4:47294 (LA-UR-79-1521) 
ELECTRON BEAMS/LOSSES 
Beam stability and current loss in magnetic insulation, 4:47859 
ELECTRON BEAMS/MAGNETIC INSULATION 
Beam stability and current loss in magnetic insulation, 4:47859 
Planar one-dimensional magnetically insulated electron flow for 
arbitrary canonical-momentum distribution, 4:47860 
ELECTRON BEAMS/X-RAY DOSIMETRY 
Pulsed dosimetry of x-ray emission from a high-current relativistic 
electron beam, 4:47296 
ELECTRON CAPTURE/CROSS SECTIONS 
Electron capture in collisions between ions and inert gases at 200- 
4000 eV, 4:47621 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON GUNS/DESIGN 
Large-area cold-cathode grid-controlled electron gun for Antares, 
4:47982 (LA-UR-79-1573) 





ELECTRON MICROPROBE ANALYSIS/DATA 


ELECTRON MICROPROBE ANALYSIS/DATA PROCESSING 
User oriented software system for electron microprobes, 4:47334 
(SAND-79-0725C) 
ON MICROSCOPES/ELECTROMAGNETIC LENSES 
Zone plates for correcting spherical aberration and increasing 
contrast, 4:47855 (UCRL-Trans-i 1432) 
ELECTRON MICROSCOPES/PERFORMANCE TESTING 
Performance of a field emission gun TEM/STEM, 4:47326 
(CONF-7904 18-7) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON REACTIONS/BREMSSTRAHLUNG 
— of coherent bremsstrahlung by polarized electrons, 
Search for axion production in low-energy electron 
bremsstrahlung, 4:47644 
ELECTRON REACTIONS/ELASTIC SCATTERING 
Distribution of charge density in “*Ti and °°Cr, 4:47776 
Electron scattering rom the " gemeooy magnetization 
distribution of ?’O, 4:4775 
ELECTRON REACTIONS/ELECTROPRODUCTION 
Electroproduction of charged pions from 'C leading to discrete 
final nuclear states, 4:47759 
ILECTRON REACTIONS/INELASTIC SCATTERING 
Electroexcitation of giant resonances between 4 MeV and 48 MeV 
excitation energy in '“°Ce , 4:47784 (AD-A-059060) 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
ELECTRON SPIN RESONANCE/LINE THS 
Direct calculation of the orientational distribution function of 
partially ordered ensembles from the EPR line shape, 4:47589 
LECTRON SPIN RESONANCE/LIOUVILLE THEOREM 
Variational method and the stochastic-Liouville equation. II. ESR 
spectral simulation via finite elements, 4:47856 
EL ON TRANSFER 
Direct conversion of solar energy into electrical and chemical 
energy via photosynthetic models, 4:47468 (LBL-8623) 
ELECTRON-ATOM COLLISIONS/IONIZATION 
TIGERP (Monte Carlo method), 4:47823 
ELECTRON-ATOM COLLISIONS/RELAXATION 
TIGERP (Monte Carlo method), 4:47823 
ELECTRON-DEUTERON INTERACTIONS/INELASTIC 
SCATTERING 
— —_— in inelastic scattering of polarized electrons, 
4: 
ELECTRON-DEUTERON INTERACTIONS/P INVARIANCE 
Parity violation in inelastic scattering of polarized electrons, 
:47267 


ELECTRONIC CIRCUITS 

See also DELAY CIRCUITS 
GATING CIRCUITS 
INTEGRATED CIRCUITS 
PRINTED CIRCUITS 
PULSE CIRCUITS 

a losses in pulsed-feedback preamplifiers, 4:47309 
(LBL-8135 


ELECTRONIC CIRCUITS/DESIGN 
Design and implementation of half-plane two-dimensional digital 
filters, 4:47339 (UCRL-82823) 
ELECTRONIC CIRCUITS/SPECIFICATIONS 
Loop-current step response test procedure for thermocouples (23 
Jan 1978) (Engineering Materials), 4:47344 (CAPE-2612) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also COUNTING RATEMETERS 
POWER SUPPLIES 
PULSE GENERATORS 
ELECTRONIC EQUIPMENT/CALIBRATION 
Calibration of optical particle-size analyzer (DOE patent), 4:47342 
ELECTRON-NUCLEON INTERACTIONS 
See also ELECTRON-PROTON INTERACTIONS 
ELECTRON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
High energy predictions in Q.C.D. (Parton model, wee partons, 
cut vertices, Wilson expansion), 4:47685 (CU-TP-139) 
ELECTRON-POSITRON INTERACTIONS 
Quark-antiquark colliding beam machines, 4:47652 
ELECTRON-POSITRON INTERACTIONS/ ANNIHILATION 
Azimuthal correlations in the hadronic decay of heavy-quark- 
antiquark bound states produced by e* e~ colliding beams, 
4:47688 
bq-bar resonance in e* e~ ?, 4:47687 
Experimental review of beam polarization in high energy e* e~ 
storage rings, 4:47265 
High-energy inclusive annihilation processes. I. Physical picture 
and (phi*)s theory, 4:47689 
High-energy inclusive annihilation processes. II. Quantum 
chromodynamics, 4:47690 
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High energy predictions in Q.C.D. (Parton model, wee partons, 
cut vertices, Wilson ea. 4:47685 (CU-TP-139) 
High energy predictions from perturbative Q.C.D., 4:47727 (CU- 
P-153) 
Two-jet production of heavy quarks in e* e~ annihilation, 4:47709 
EL ON-POSITRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
High energy predictions in Q.C.D. (Parton model, wee partons, 
cut vertices, Wilson — 4:47685 (CU-TP-139) 
a energy predictions from perturbative Q.C.D., 4:47727 (CU- 
P-153) 


Preliminary results from the Mark II detector (Transverse 
momentum, cross sections, branching ratio), 4:47643 (SLAC- 
PUB-2321) 

ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 

SCATTERING 

Polarized electron-polarized proton scattering experiments at 
SLAC, 4:47268 

ELECTRONS 
See also TRAPPED ELECTRONS 
ELECTRONS/ENERGY LOSSES 
TIGERP (Monte Carlo method), 4:47823 
ELECTRONS/GYROMAGNETIC RATIO 

Experimental test of special relativity from a high-y electron g-2 

measurement, 4:47645 
ELECTRONS/SLOWING-DOWN 

Versatile numerical method for electron slowing-down spectral 

calculations, 4:47821 (SAND-78-1780) 
ELECTROSTATIC ANALYZERS/DESIGN 

Electrostatic analyser for laser-produced plasmas. Ion spectra for 

polythene at 10.6um, 4:47884 (CLM-R-186) 
ELECTROSTATIC PRECIPITATORS/OPERATION 

Electron beam ionization for coal fly ash precipitators. Quarterl 

report, January 14, 1979-April 13, 1979, 4:45838 (FE-3199-3) 
ELE OSTATIC PROBES 

A method for treating the sheath size in the Langmuir Mott-Smith 
equations. Environmental research papers, 4:47579 (AD-A- 
058961) 

ELMO BUMPY TORUS/CHARGED-PARTICLE TRANSPORT 

THEORY 


Crescent shape orbit diffusion in EBT. Theory section memo no. 
79, 4:47902 (CONF-790469-4) 
Theoretical studies for the Elmo Bumry Torus (EBT) device, 
4:47903 (CONF-790469-5) 
ELMO BUMPY TORUS/ECR HEATING 
Electron cyclotron heating for bumpy torus, 4:47874 (N-78-32873) 
Finite temperature effects on microwave propagation in EBT, 
4:47868 (CONF-790469-2) 
ELMO BUMPY TORUS/ENERGY BALANCE 
Simple annulus power balance in EBT-I, 4:47901 (CONF-790469- 
3 


) 
ELMO BUMPY TORUS/REVIEWS 
ELMO Bumpy Torus: present and future, 4:47956 (CONF- 
7709 167-) 
ELMO BUMPY TORUS/TRANSPORT THEORY 
Radial transport in the ELMO Bumpy Torus in collisional 
regimes, 4:47921 
EMBRYONIC CELLS/BIOLOGICAL RADIATION EFFECTS 
Effect of radiation quality and repair processes on the incidence of 
neoplastic transformation in vitro (X radiation, mice), 4:47497 
(CONF-790524-9) 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMISSION 
See also STIMULATED EMISSION 
EMISSION/CHEMICAL ANALYSIS 
Alternative Level I analysis methods, 4:45843 (EPA-600/7-78-168) 
Comprehensive analysis of emissions from fluidized-bed 
combustion processes, 4:45847 (EPA-600/7-78-168) 
EMISSION/CHEMICAL STATE 
Transformation of POM in power plant emissions, 4:45845 (EPA- 
600/7-78-168) 
EMISSION/ENVIRONMENTAL EFFECTS 
Application of the phased approach to environmental assessment 
to the emission assessment of conventional combustion services, 
4:45846 (EPA-600/7-78-168) 
EMISSION/EVALUATION 
Application of the phased approach to environmental assessment 
to the emission assessment of conventional combustion services, 
4:45846 (EPA-600/7-78-168) 
Assessment of atmospheric emissions from petroleum refining, 
4:47380 (EPA-600/7-78-168) 
EMISSION/HEALTH HAZARDS 
Transformation of POM in power plant emissions, 4:45845 (EPA- 
600/7-78-168) 
EMISSION SPECTROSCOPY/MONOCHROMATORS 
Versatile, computer-controlled, scanning monochromator for 
elemental analysis: software listings, 4:47099 (IS-4704) 
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EMP 
See ELECTROMAGNETIC PULSES 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/EDUCATION 
met of energy-related educational programs, 4:46918 (BNL- 
50988 
ENERGY/FLOWSHEETS 
U.S. energy flow in 1978, 4:46831 (UCID-18198) 
ENERGY/INFORMATION RETRIEVAL 

Experiment in data tagging in information-accessing services 
containing energy-related data. Final report 1975-78, 4:48037 
(PB-286654) 

ENERGY/RESEARCH PROGRAMS 

Energy Division annual progress report for period ending 
September 30, 1978, 4:46759 (ORNL-5513) 

Mathematics in energy related research at the Tennessee Valley 
Authority, at Union Carbide’s Oak Ridge Facilities, and at 
University of Tennessee College of Engineering. Final report 
(Abstracts of research projects, and recommendations regarding 
mathematical activity), 4:48012 (ORO-5944-1) 

ENERGY ANALYSIS 

Applied analysis model summaries. Technical report TR/OA/79- 
16 (Description, purpose, and available documentation), 4:46760 
(DOE/EIA-0183/6) 

ENERGY CONSERVATION/COMPLIANCE 
Louisiana Energy Conservation Plan, 1978 (Public Law 94-163), 


ENERGY CONSERVATION/EDUCATION 


Energy Education Training Center - feasibility study. Final report, 


4:46772 (PB-285910) 
ENERGY CONSERVATION/ENERGY POLICY 
ee conservation in the U.S.: Alliance to Save Energy, 


ENERGY "CONSERVATION/ENVIRONMENTAL IMPACTS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
ENERGY CONSERVATION/EQUIPMENT 
Commercialization strategy report for conservation product 
marketing, 4:46885 (TID-28855(Draft)) 
ENERGY CONSERVATION/FEDERAL ASSISTANCE 
PROGRAMS 
Report to the Congress on the coordination of Federal energy 
conservation programs involving state and local governments, 
4:46799 (DOE/TIC-10127) 
ENERGY CONSERVATION/LEGISLATION 
Report to the Congress on the coordination of Federal energy 
conservation programs involving state and local governments, 
4:46799 (DOE/TIC-10127) 
ENERGY CONSERVATION/METAL INDUSTRY 
Energy conservation in the U.S. economy from increased recycle 
of obsolete steel scrap, 4:46910 (COO-2893-10) 
ENERGY CONSERVATION/RECOMMENDATIONS 
Analysis of Federal agency energy conservation programs and 
target recommendations, 4:46800 (DOE/TIC-10620) 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Annual highlights of the energy technology programs, 4:46782 
(BNL-50959) 
Energy Conservation Section, 4:46801 (ORNL-5513) 
ENERGY CONSUMPTION/BIOLOGICAL EFFECTS 
Spontaneous cancer mortality rate and its relationship to specific 
energy consumption (X and gamma radiation), 4:47509 
(ORAU/IEA-79-7(R)) 
ENERGY CONSUMPTION/COMPUTER CALCULATIONS 
DOE-2: sample run book, 4:46886 (LBL-8678) 
ENERGY CONSUMPTION/COST 
Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries SIC 20-25, 27, 30-32, 34-39. Final report (1967, 
1971, and 1974), 4:46913 (DOE/TIC-10779(Vol.3)(Ch.4)(Pt.1)) 
ENERGY CONSUMPTION/DATA ACQUISITION 
Commercial sector energy consumption: analysis and 
recommendations for data collection. Final report, 4:46891 
(DOE/TIC-10596) 
ENERGY CONSUMPTION/DATA COMPILATION 
Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries SIC 20-25, 27, 30-32, 34-39. Final report (1967, 
1971, and 1974), 4:46913 (DOE/TIC-10779(Vol.3)(Ch.4)(Pt.1)) 
ENERGY CONSUMPTION/ECONOMIC ANALYSIS 
Direct energy transactions matrix for 1971. Final report, Part 2, 
4:46830 (COO-4628-5) 
DOE-2: users guide, 4:46874 (LBL-8689) 
DOE-2 BDL summary, 4:46873 (LBL-8688) 
ENERGY CONSUMPTION/EDUCATION 


Energy Education Training Center - feasibility study. Final report, 


4:46772 (PB-285910) 
ENERGY CONSUMPTION/ENERGY MODELS 
Energy Conservation Section, 4:46801 (ORNL-5513) 


ENERGY POLICY 


ENERGY CONSUMPTION/FORECASTING 

Preliminary forecast of likely U.S. energy consumption/ 
production balances for 1985 and 2000 by states. Working 
document, 4:46805 (PB-287486) 

World energy resources, demand and supply of energy, and the 

prospects for the fast breeder reactor, 4:46486 
ENERGY CONSUMPTION/GROSS NATIONAL PRODUCT 

Survey of the research into energy-economy interactions. Volume 
I: survey, 4:46766 (DOE/TIC-10134(Vol.1)) 

ENERGY CONSUMPTION/INPUT-OUTPUT ANALYSIS 

Direct energy transactions matrix for 1971. Final report, Part 2, 
4:46830 (COO-4628-5) 

New hybrid 1971 energy intensities. Final report, Part 1, 4:46829 
(COO-4628-4 

ENERGY CONSUMPTION/REGIONAL ANALYSIS 

Regional and Urban Studies Section, 4:46770 (ORNL-5513) 

ENERGY CONSUMPTION/TIME-SERIES ANALYSIS 

Energy-intensity and related parameters of selected transportation 

modes: freight movements, 4:46892 (ORNL-5554) 
ENERGY CONVERSION/RESEARCH PROGRAMS 

Annual highlights of the energy technology programs, 4:46782 
(BNL-50959) 

ENERGY DEMAND/ECONOMIC ELASTICITY 

Generalized model for fuel choices with application to the paper 
industry, 4:46909 (CONF-790661-1) 

ENERGY DEMAND/ENERGY MODELS 

Dynamic Energy System Optimization Model (DESOM), 4:46761 

(EPRI-EA-1079 
ENERGY DEMAND/FORECASTING 

Economic Analysis Section, 4:46771 (ORNL-5513) 

Integrated assessment of Texas lignite development, 4:45886 

Planning the energy future, 4:46806 

ENERGY DEMAND/REGIONAL ANALYSIS 

Trends and issues in energy supply and demand in the Midwest, 

4:46804 (ANL/EES-TM-48) 
ENERGY DEMAND/SIMULATION 

Economic Analysis Section, 4:46771 (ORNL-5513) 

ENERGY EXTENSION SERVICE/IMPLEMENTATION 

Connecticut Energy Extension Service implementation plan, 
4:46798 (DOE/TIC-10126) 

ENERGY FACILITIES/EMPLOYMENT 

National Energy Policy and U.S. labor, 4:46817 

ENERGY FACILITIES/SITE SELECTION 

Simulation approach for base-line energy-siting analysis, 4:46363 
(CONF-790459-22) 

ENERGY MANAGEMENT/CONTROL SYSTEMS 

Automated energy management systems for small buildings. Final 
report, Volume 1: technical document, 4:46871 (BNL- 
50970(Vol.1)) 

Automated energy management systems for small buildin 
Volume II: market assessment reports, Phase I and II. Final 
report, 4:46872 (BNL-50970(Vol.2)) 

ENERGY MANAGEMENT/MARKETING RESEARCH 

Automated energy management systems for small buildings. Final 
report, Volume 1: technical document, 4:46871 (BNL- 
50970(Vol.1)) 

Automated energy management systems for small buildings. 
Volume II: market assessment reports, Phase I and II. Final 
report, 4:46872 (BNL-50970(Vol.2)) 

ENERGY MANAGEMENT SYSTEMS/PERFORMANCE 

Identifying small building types and requirements for 
microprocessor energy management systems. Final report, 
4:46889 (DOE/TIC-10633) 

ENERGY MODELS 

Applied analysis model summaries. Technical report TR/OA/79- 
16 (Description, purpose, and available documentation), 4:46760 
(DOE/EIA-0183/6) 

Dynamic Energy System Optimization Model (DESOM), 4:46761 
(EPRI-EA-1079) 

Economic Analysis Section, 4:46771 (ORNL-5513) 

National energy models and their representation of solar thermal 
electric systems, 4:46059 (CONF-780383-) 

ENERGY MODELS/BIBLIOGRAPHIES 

Survey of the research into energy-economy interactions. Volume 

II: annotated bibliography, 4:46767 (DOE/TIC-10134(Vol.2)) 
ENERGY MODELS/CALCULATION METHODS 

Mathematics in energy related research at the Tennessee Valley 
Authority, at Union Carbide’s Oak Ridge Facilities, and at 
University of Tennessee College of Engineering. Final report 
(Abstracts of research projects, and recommendations regarding 
mathematical activity), 4:48012 (ORO-5944-1) 

ENERGY MODELS/ECONOMETRICS 

Survey of the research into energy-economy interactions. Volume 

I: survey, 4:46766 (DOE/TIC-10134(Vol.1)) 
ENERGY OPERATORS 

See HAMILTONIANS 
ENERGY POLICY 

See also NATIONAL ENERGY PLAN 





ENERGY POLICY/COAL 


os - ers Assessment Programs, 4:46775 (EPA-600/7-78- 


Energy policy: national and international, 4:46813 
Government oa | and the nuclear power rarity 4:46789 
National Energy Forum. VI. Sponsored by the U.S. National 
—- of the World Energy Conference (17 papers), 
4: 
ENERGY POLICY/COAL 
U.S. industry views on impact of national energy policy on 
supply, demand, and economics of the country's energy 
resource base: coal, 4:46818 
ENERGY POLICY/ECONOMIC IMPACT 
Remarks 9 regulatory processes, 4:46816 
ENERGY PO /ECONOMIC POLICY 
a pole cy and the marketplace, 4:46814 
ENER CY/ENERGY CONSERVATION 
Energy conservation in the U.S.: Alliance to Save Energy, 


ENERGY POLICY/GLOBAL ASPECTS 
en in the U.S.: Alliance to Save Energy, 


ENERGY POLICY/NATURAL GAS 
Into the future with gas, 4:46820 
ENERGY POLICY. (CLEAR FUELS 
— - International Nuclear Fuel Cycle Evaluation (INFCE), 


:46790 
ENERGY POLICY/PUBLIC OPINION 
Remarks on regulatory processes, 4:46816 
ENERGY RECO INOMIC ANALYSIS 

Definition and analysis of the barriers to the implementation of 
urban energy recove: — (Questionaire and answers), 
4:46917 (ANL/CNSV-TM-2) 

GY RECOVERY/RESEARCH PROGRAMS 

Overview of the Department of Energy's research, development 
and demonstration program for the recovery of energy and 
materials from urban waste, 4:46038 (CONF-7 790373-1) 

ENERGY RECOVERY /TECHNOLOGY MENT 

Definition and analysis of the barriers to sy Geemenntion of 
urban — recovery systems (Questionaire and answers), 
4:46917 (ANL/CNSV-TM-2) 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Energy impact: a community in action. A case-study project. An 
executive summary (Hypothetical community in Colorado), 
4:46769 (DOE/TIC-10591) 

The role of environmental considerations in the decision-making 

rocess. Proceedings of the CCMS round table discussions held 
in Duesseldorf on 8th-9th February 1977, 4:47458 (PB-286160) 
ENERGY SOURCE DEVELOPMENT/MARKET 

Economic Analysis Section, 4:46771 (ORNL-5513) 

ENERGY SOURCE DEVELOPMENT/REGIONAL ANALYSIS 

Economic Analysis Section, 4:46771 (ORNL-5513) 

ENERGY SOURCE DEVELOPMENT/RESEARCH PROGRAMS 

Private sector participation in Federal energy R, D, and D 

wt NAS/NRC Commission study), 4:46786 
ENERGY SOURCE DEVELOPMENT/SOCIAL IMPACT 

The role of environmental considerations in the decision-making 
process. Proceedings of the CCMS round table discussions held 
in Duesseldorf on 8th-9th February 1977, 4:47458 (PB-286160) 

ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Distribution and classification of local socio-economic impacts 
from energy development, 4:46765 (CONF-790481-1) 

Energy impact: a community in action. A case-study project. An 
executive summary (Hypothetical community in Colorado), 
4:46769 (DOE/TIC-10591) 

Optimal municipal investment in boomtowns: an empirical analysis 
(26 towns in Rocky Mountain region), 4:46774 

Socioeconomic impact management in the western energy 
industry, 4:46764 (BNL-25545 

ENERGY SOURCE DEVELOPMENT/WATER 

REQUIREMENTS 

Are we overlooking the link between water and energy resources, 
4:47456 

The impact of energy resource development on water resource 
allocations (Utah), 4:46773 (PB-286135) 

Water use alternatives for Navajo energy production, 4:47457 
(LA-UR-79-1598) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WAVE POWER 
WIND POWER 
et on conversion and utilization, 4:46054 
URCES/CHEMICAL EFFLUENTS 
Biological testing methodology, 4:47443 (EPA-600/7-78-168) 
ENERGY SOUR “CONSUMPTION RATES 
U.S. energy flow in 1978, 4:46831 (UCID-18198) 
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ENERGY SOURCES/ECONOMIC ANALYSIS 
Survey of the research into energy-economy interactions. Volume 
I: survey, 4:46766 (DOE/TIC-10134(Vol.1)) 
Survey of the research into energy-economy interactions. Volume 
II: annotated biblio vo Bae 4:46767 (DOE/TIC-10134(Vol.2)) 
ENERGY SOURCES/EM 
Source Assessment a y, 4:47374 (EPA-600/7-78-168) 
ENERGY SOURCES/IMPO 
U.S. energy flow in 1978, 4: 6831 a. 18198) 
ENERGY SOURCES/REGULATI 
National Energy Forum. VI. Cl by the U.S. National 
— of the World Energy Conference (17 papers), 


ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
HEAT STORAGE 
MAGNETIC ENERGY STORAGE 
MAGNETIC ENERGY STORAGE EQUIPMENT 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/RESEARCH PROGRAMS 
Annual Mosh of the energy technology programs, 4:46782 
(BNL-5 
ENERGY ST ORAGE/SOCIO-ECONOMIC FACTORS 
Integrated analysis of load shapes and energy storage. Final 
rt, 4:46826 (EPRI-EA-970) 
ENERGY STORAGE/TECHNOLOGY ASSESSMENT 
Integrated analysis of load shapes and energy storage. Final 
report, 4:46826 (EPRI-EA-970) 
ENERGY STORAGE SYSTEMS/REDOX FUEL CELLS 
Recent advances in redox flow cell storage systems, 4:46860 
(DOE/NASA/1002-79-4) 
Redox flow cell energy storage systems, 4:46865 (DOE/NASA/ 
1002-79/3) 
ENERGY SUPPLIES/ECONOMIC ANALYSIS 
Survey of the research into energy-economy interactions. Volume 
I: survey, 4:46766 (DOE/TIC-10134(Vol.1)) 
Survey of the research into energy-economy interactions. Volume 
II: annotated bibliography, 4:46767 (DOE/TIC-10134(Vol.2)) 
ENERGY SUPPLIES/ENERGY MODELS 
Dynamic Energy System Optimization Model (DESOM), 4:46761 
(EPRI-EA-1079) 
ENERGY SUPPLIES/FORECASTING 
Preliminary forecast of likely U.S. energy consumption/ 
production balances for 1985 and 2000 by states. Working 
document, 4:46805 (PB-287486) 
Results and implications of the reports to the Conservation 
Commission of the World Energy Conference (For period 1985 
to 2020), 4:46807 
World energy resources, demand and supply of energy, and the 
prospects for the fast breeder reactor, 4:46486 
ENERGY SUPPLIES/GLOBAL ASPECTS 
Results and implications of the reports to the Conservation 
Commission of the World Energy Conference (For period 1985 
to 2020), 4:46807 
ENERGY SUPPLIES/LABOR 
National Energy Policy and U.S. labor, 4:46817 
ENERGY SUPPLIES/PLANNING 
Planning the energy future, 4:46806 
ENERGY SUPPLIES/REGIONAL ANALYSIS 
Regional and Urban Studies Section, 4:46770 (ORNL-5513) 
ENERGY SUPPLIES/REGULATIONS 
National Energy Forum. VI. Sponsored by the U.S. National 
Committee of the World Energy Conference (17 papers), 
4:46812 
ENGINEERING/EDUCATION 
Computational mechanics and engineering education, 4:47144 
(SAND-79-0979C) 
ENGINEERING TEST REACTOR 
See ETR REACTOR 
ENGINES 
See also DIESEL ENGINES 
HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
STIRLING ENGINES 
TURBOJET ENGINES 
ENGINES/CONSTRUCTION 
Optimal opportunistic engine build policies, 4:46931 (UCRL- 
7 


82607) 
ENGINES/MAINTENANCE 
Optimal opportunistic engine build policies, 4:46931 (UCRL- 
82607) 
ENGINES/MANUFACTURING 
Energy and labor cost of gasoline engine remanufacturing, 4:46899 
(ANL/CNSV-1) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY/COMMERCIALIZATION 
Commercialization strategy report for enhanced oil recovery, 
4:45896 (TID-28847(Draft)) 
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ENRICHED URANIUM/MEETINGS 
Developments in uranium enrichment. Volume 73, 4:45972 
ENVIRONMENT/PLANNING 
Macroeconomic analysis of regional environmental modeling and 
planning (Example estimation for Southwest), 4:46780 
ENVIRONMENT/REVIEWS 
Environmental toxicology: issues, problems, and challenges, 
4:47420 (CONF-790486-4) 
ENVIRONMENT/SOCIO-ECONOMIC FACTORS 
Macroeconomic analysis of regional environmental modeling and 
planning (Example estimation for Southwest), 4:46780 
ENVIRONMENT/THERMOLUMINESCENT DOSIMETRY 
Evaluation of methods for the determination of x- and gamma-ray 
exposure attributable to a nuclear facility using environmental 
TLD measurements, 4:47397 (NUREG/CR-0711) 
ENVIRONMENTAL IMPACT STATEMENTS 
Environmental standard review plans for the environmental 
review of construction permit applications for nuclear power 
plants, 4:46536 (NUREG-0555) 
ENVIRONMENTAL IMPACTS/COMPUTER CODES 
User's manual for QUERY: a computer program for retrieval of 
environmental data, 4:46309 (UCRL-52679) 
ENVIRONMENTAL IMPACTS/ECONOMIC ANALYSIS 
Macroeconomic analysis of regional environmental modeling and 
planning (Example estimation for Southwest), 4:46780 
ENVIRONMENTAL IMPACTS/REGIONAL ANALYSIS 
Macroeconomic analysis of regional environmental modeling and 
planning (Example estimation for Southwest), 4:46780 
ENVIRONMENTAL IMPACTS/REVIEWS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
ENVIRONMENTAL MATERIALS/QUANTITATIVE 
CHEMICAL ANALYSIS 
Determination of mercury in environmental materials, 4:47412 
(LA-7865-MS) 
ENVIRONMENTAL MATERIALS/RADIOCHEMICAL 
ANALYSIS 
Simultaneous determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
ENVIRONMENTAL POLICY/DECISION MAKING 
The role of environmental considerations in the decision-making 
process. Proceedings of the CCMS round table discussions held 
in Duesseldorf on 8th-9th February 1977, 4:47458 (PB-286160) 
ENVIRONMENTAL POLICY/EVALUATION 
Small price to pay: inflation and environmental controls, 4:46779 
ENVIRONMENTAL POLICY/PUBLIC OPINION 
The role of environmental considerations in the decision-making 
process. Proceedings of the CCMS round table discussions held 
in Duesseldorf on 8th-9th February 1977, 4:47458 (PB-286160) 
EPIDEMIOLOGY/RESEARCH PROGRAMS 
Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 39, 4:47483 (JPRS-71569) 
EPR 
See ELECTRON SPIN RESONANCE 
EPSILON RESONANCES 
See ETA-700 RESONANCES 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA/BEAM EXTRACTION 
Extraction of aberrationless high-perveance ion beams from a 
quiescent equilibrium plasma, 4:47867 
EQUILIBRIUM PLASMA/SYNCHROTRON RADIATION 
Synchrotron radiation from high temperature plasmas, 4:47911 
(CONF-7709167-) 
EQUIPMENT 
See also DRILLING EQUIPMENT 
MAGNETIC ENERGY STORAGE EQUIPMENT 
MILITARY EQUIPMENT 
EQUIPMENT/COST 
Cost and indexes for domestic oilfield — and production 
operations, 1978, 4:45892 (DOE/EIA-0185) 
EQUIPMENT INTERFACES/DESIGN 
Sample changer interface (Mar 1976) (Engineering Methods), 
4:47171 (CAPE-2617) 
EQUIPMENT INTERFACES/LOGIC CIRCUITS 
High speed CAMAC differential branch highway driver, 4:47328 
(LA-UR-79-1322) 
ERBIUM 166/MAGNETIC DIPOLE MOMENTS 
Current densities in the projected Hartree-Fock approach. I. 
Magnetic moments, 4:47787 
ERBIUM 167/MAGNETIC DIPOLE MOMENTS 
Current densities in the projected Hartree-Fock approach. I. 
Magnetic moments, 4:47787 
ERBIUM BORIDES/NEUTRON DIFFRACTION 
Neutron scattering study of the magnetic transition in the 
reentrant superconductor Hoo 6Ero «Rhy Bs, 4:47041 (CONF- 
790653-6) 


EUROPIUM/ENERGY TRANSFER 


ERBIUM BORIDES/PHASE TRANSFORMATIONS 
Neutron scattering study of the magnetic transition in the 
—e Hoo 6Eto «RhyBi, 4:47041 (CONF- 
EROSION/MEASURING METHODS 
Scattering of ultrasonic waves by periodically roughened surfaces, 
4:45788 (CONF-790505-17) 
ERYTHROCYTES/LABELLING 
Simple method of spleen imaging with /sup 99m/Tc-labeled 
erythroyctes, 4:47489 
ESCA METHOD 
oa PHOTOELECTRON SPECTROSCOPY 


See ELECTRON SPIN RESONANCE 
ESTUARIES/RADIOACTIVITY 

Chesapeake Bay baseline data acquisition, —— IX. Wetlands 

alteration. Final report, 1973-78, 4: "47452 C -289135) 
ESTUARIES/WATER POLLUTION 

Chesapeake Bay baseline data acquisition, appendix IX. Wetlands 
alteration. Final report, 1973-78, 4:47452 (PB-289135) 

Nutritional significance of Copper-Bering Intertidal System to 
spring-migrating shorebirds breeding in western Alaska. Annual 
report, April 1, 1977-March 31, 1978, 4:47424 (DOE/EV/ 
71014-1) 

Water pollution in estuaries and coastal zones. Volume II. 1975- 
October 1978 (a bibliography with abstracts). Report for 1964- 
October 1978 (252 abstracts), 4:47445 (NTIS/PS-78/1176) 

ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS/ PARTICLE PRODUCTION 

Inclusive 7r° and eta production from 100 GeV/c 7*~ p collisions 
in the triple Regge region —— cross sections, 100 GeV/ 
c, Regge trajectories), 4:4767 

Inclusive 7° and eta aaiaiant in the all neutral mode from 100 
GeV/c 7 p collisions (Differential cross sections, triple Regge 
theory), 4:47671 

ETA-549 
See ETA MESONS 
ETA-700 RESONANCES/S WAVES 
Polarization measurements and a narrow € (750), 4:47661 
ETA-958 RESONANCES/ELECTROPRODUCTION 

Preliminary results from the Mark II detector (Transverse 
momentum, cross sections, branching ratio), 4:47643 (SLAC- 
PUB-2321 

ETA-958 RESONANCES/RADIATIVE DECAY 

Preliminary results from the Mark II detector (Transverse 
momentum, cross sections, branching ratio), 4:47643 (SLAC- 
PUB-2321 

ETHANE/COMBUSTION 

— from burning hydrocarbon clouds, 4:47363 (DOE/EV- 

00 
ETHANE/MONITORING 

Review of the 1978 China Lake LNG dispersion experiments and 

instrumentation, 4:47367 (DOE/EV-0036) 
ETHYLENE/SYNTHESIS 

Catalytic conversion of oxygenated compounds to low molecular 
weight olefins. Progress report, January 1-July 15, 1978, 4:46036 
(COO-4717-1) 

ETHYLENE POLYMERS 
See POLYETHYLENES 
ETR REACTOR/IN PILE LOOPS 
SLSF delayed neutron detection with the on-line sodium sampling 
system, 4:46586 (CONF-7908 16-5) 
EUROPE 
See also FRANCE 
GERMAN FEDERAL REPUBLIC 
ITALY 
NETHERLANDS 
SPAIN 
UNITED KINGDOM 
SR 


US. 
EUROPE/GEOTHERMAL EXPLORATION 
Seminar on geothermal aay 4:46253 
Seminar on geothermal energy, 4:46266 
EUROPE/GEOTHERMAL FIELDS 
Seminar on geothermal energy, 4:46253 
Seminar on geothermal energy, 4:46266 
EUROPE/GEOTHERMAL GRADIENTS 
Seminar on geothermal energy, 4:46266 
EUROPEAN COMMUNITIES/NUCLEAR POWER 
Nuclear power and public attitudes: the experience of the 
Commission of the European Communities, 4:46791 
EUROPIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
EUROPIUM/ENERGY TRANSFER 
~— transfer from triplet aromatic hydrocarbons to Tb** and 
in aqueous micellar solutions, 4:47109 





EUROPIUM BORIDES/COMPARATIVE EVALUATIONS 


EUROPIUM BORIDES/COMPARATIVE EVALUATIONS 
Hot pressing of EuBs, 4:47036 (HEDL-SA-1678-FP) 
EUROPIUM BORIDES/HOT PRESSING 

Hot pressing of EuBs, 4:47036 (HEDL-SA-1678-FP) 
EUROPIUM BORIDES/MICROSTRUCTURE 

Hot pressing of EuBs, 4:47036 (HEDL-SA-1678-FP) 
EUROPIUM BORIDES/THERMAL EXPANSION 

Hot pressing of EuBs, 4:47036 (HEDL-SA-1678-FP) 
EUROPIUM ISOTOPES/ENERGY LEVELS 

(p,n) reaction to ground- and excited-state analogs on the 
samarium isotopes: Importance of two-phonon coupling effects, 
4:47782 

EUROPIUM OXIDES/COMPARATIVE EVALUATIONS 

Hot pressing of EuBe, 4:47036 (HEDL-SA-1678-FP) 

EV. RATORS/HEAT TRANSFER 

Combined boiling and evaporation of liquid films on horizontal 
tubes, 4:46171 (CONF-780236-P3) 

Correlation of thin film evaporation heat transfer coefficients for 
horizontal tubes, 4:46172 (CONF-780236-P3) 

EVAPORATORS/MATHEMATICAL MODELS 

Combined boiling and evaporation of liquid films on horizontal 
tubes, 4:46171 (CONF-780236-P3) 

Film evaporation of ammonia over horizontal round tubes, 
4:46179 (CONF-780236-P3) 

EVAPORATORS/PERFORMANCE 

Correlation of thin film evaporation heat transfer coefficients for 
horizontal tubes, 4:46172 (CONF-780236-P3) 

Plate type evaporator and condenser for Ocean Thermal Energy 
Conversion plant, 4:46180 (CONF-780236-P3) 

EVAPORATORS/PERFORMANCE TESTING 

Experimental investigation of horizontal-tube ammonia film 
evaporators with small temperature differentials, 4:46177 
(CONF-780236-P3) 

Film evaporation of ammonia over horizontal round tubes, 
4:46179 (CONF-780236-P3) 

Summary of analysis and testing on advanced Variflux OTEC 
scaled evaporator and condenser components, 4:46183 (CONF- 
780236-P3) 

EVAPORATORS/THERMAL ANALYSIS 

Summary of analysis and testing on advanced Variflux OTEC 
scaled evaporator and condenser components, 4:46183 (CONF- 
780236-P3) 

EVOLUTION 
See BIOLOGICAL EVOLUTION 
EXCURSIONS/FUEL ELEMENT FAILURE 

Light water reactor fuel response Lew beeen 750846 68) initiated 

accident experiments, 4:46628 (CON 
EXCURSIONS/FUEL MOTION SETECTION 

Advanced reactor safety research. Quarterly —n. January- 

March 1978 (LMFBR), 4:46652 (NUREG/CR-0335(Vol.6)) 
EXHAUST GASES/AIR POLLUTION 

Aircraft HO sub x and NO sub x emission effects on stratospheric 

ozone and temperature, 4:47381 (N-78-32596) 
EXPANSION JOINTS/AVAILABILITY 

Survey of industrial coal conversion equipment capabilities: 
mechanical piping connectors and expansion joints, 4:45804 
(ORNL/TM-6586) 

EXPERIMENT PLANNING/STATISTICS 
Approximations of the critical region of the Friedman statistic, 
4:48018 (SAND-79-0883C) 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL GAS-COOLED REACTOR 
See EGCR REACTOR 
EXPERIMENTAL REACTORS 
(For engineering testing of reactor components such as : FUEL 
MENTS, COOLING SYSTEMS, etc.) 
See also BOR-60 REACTOR 
DFR REACTOR 
DRAGON REACTOR 
EBR-2 REACTOR 
EGCR REACTOR 
JOYO REACTOR 
KNK REACTOR 
TREAT REACTOR 
EXPERIMENTAL REACTORS/DESIGN 

Design guide for category V reactors transient reactors, 4:46577 
(BNL-50831-V) 

EXPERIMENTAL REACTORS/REACTOR MAINTENANCE 

Design guide for category V reactors transient reactors, 4:46577 
(BNL-50831-V) 

EXPERIMENTAL REACTORS/REACTOR OPERATION 

Design guide for category V reactors transient reactors, 4:46577 
(BNL-50831-V) 

EXTENSIVE AIR SHOWERS/ELECTRIC FIELDS 

Electric field strength of radiofrequency radiation from extensive 

air showers, 4:47556 
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EXTENSIVE AIR SHOWERS/RADIOWAVE RADIATION 
Electric field strength of radiofrequency radiation from extensive 
air showers, 4:47556 
EXTENSOMETERS/DESIGN 
Linear variable differential transformer and its uses for in-core fuel 
rod behavior measurements, 4:46567 (CONF-790646-4 
so COLUMNS/ON-LINE MEASUREMENT 


Process monitor design for an extraction column: an application of 
estimation/detection, 4:46022 (UCID-18128) 
EXXON LIQUEFACTION PROCESS 
See also COAL LIQUEFACTION 
EXXON LIQUEFACTION PROCESS/MATHEMATICAL 
MODELS 
EDS coal liquefaction process development. Phase IV. Quarterly 
technical progress report, July 1-September 30, 1978, 4:45819 
(FE-2893-21) 
EXXON LIQUEFACTION PROCESS/PILOT PLANTS 
EDS coal liquefaction process development. Phase IV. Quarterly 
technical progress report, July 1-September 30, 1978, 4:45819 
(FE-2893-21) 


FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/DOSIMETRY 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
FAST NEUTRONS/LET 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
FAST NEUTRONS/OXYGEN ENHANCEMENT RATIO 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
FAST NEUTRONS/RBE 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
Irradiation of the microvasculature with fast neutrons (RBE for 
capillary damage following canine corneal irradiation), 4:47517 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
r fraction, 4:47515 
F. REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
SNEAK REACTOR 
ZPR-6 REACTOR 
FAST REACTORS/DESIGN 
Fast mixed spectrum reactor concept, 4:46543 (BNL-25993) 
FAST REACTORS/REACTOR KINETICS 
Specifications for adjusted cross section and covariance libraries 
based upon CSEWG fast reactor and dosimetry benchmarks, 
4:46545 (ORNL-5517) 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/FORECASTING 
World energy resources, demand and supply of energy, and the 
prospects for the fast breeder reactor, 4:46486 
FBR TYPE REACTORS/MELTDOWN 
Experimental measurement of local heat flux from volume-heated 
oo pools to inclined boundaries, 4:46618 (BNL-NUREG- 
19) 
FBR TYPE REACTORS/RESEARCH PROGRAMS 
Cooperative nuclear date and methods development. Twelfth 
quarterly report, January-March 1979, 4:46459 (GEFR-14074- 
12 


FECES/RADIOCHEMICAL ANALYSIS 
Two ***Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
FEDERAL BUILDINGS/ENERGY CONSERVATION 
Identifying small building types and requirements for 
microprocessor energy management systems. Final report, 
4:46889 (DOE/TIC-10633) 
FEDERAL BUILDINGS/ENERGY MANAGEMENT SYSTEMS 
Identifying small building types and requirements for 
microprocessor energy management systems. Final report, 
4:46889 (DOE/TIC- 10633) 
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FEDERAL ENERGY REGULATORY COMMISSION 
See US FERC 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEMUR/DELAYED RADIATION EFFECTS 
Protrusio acetabuli following pelvic irradiation, 4:47513 
FERMI GAS/RESPONSE CTIONS 
4k/sub F/ response function in the Tomonaga model, 4:47841 
FERMI LEVEL/DE HAAS-VAN ALPHEN EFFECT 
“Compressibility collapse” transition in ReOs, 4:47054 
FERMI LEVEL/PRESSURE DEPENDENCE 
“Compressibility collapse” transition in ReOs, 4:47054 
FERMI LEVEL/ULTRALOW TEMPERATURE 
“Compressibility collapse” transition in ReOs, 4:47054 
FERMILAB ACCELERATOR/BEAM STACKING 
Prospects for stochastic cooling and anti pp colliding beams, 
:47257 (CONF-7706150-P1) 
FERMILAB ACCELERATOR/OPERATION 
Fermi National Accelerator Laboratory, monthly report, 4:47252 
(FERMILAB-79/5) 
Fermilab report, 4:47253 (FERMILAB-79/6) 
FERMIONS 
See also BARYONS 
LEPTONS 
FERMIONS/MASS 
Mass without scalars, 4:47686 (CU-TP-147) 
FERMIONS/PARTICLE INTERACTIONS 
Fermions coupled to instantons in two dimensions, 4:47684 
FERMIONS/PROPAGATOR 
Propagation of fermions in the Ao = 0 gauge, 4:47736 
Propagation of fermions in Ao = 0 gauge, 4:47725 (CU-TP-129) 
FERMIONS/SCALAR FIELDS 
Mass without scalars, 4:47686 (CU-TP-147) 
FERRATES 
See IRON OXIDES 
FERROELECTRIC MATERIALS/PHASE TRANSFORMATIONS 
Fluctuations in two-dimensional six-vertex systems, 4:47831 (BNL- 
26196) 
FERROMAGNETISM/HAMILTONIANS 
Calculation of traces in the free energy of a model Hamiltonian, 
4:47844 (CU-TP-140) 
FESHBACH-PORTER-WEISSKOPF MODEL 
See OPTICAL MODELS 
FEYNMAN GAS MODEL/MULTIPLICITY 
Phase transition and multiplicity distribution in the Feynman gas 
model including Bose statistics, 4:47707 
FEYNMAN GAS MODEL/PHASE TRANSFORMATIONS 
Phase transition and multiplicity distribution in the Feynman gas 
model including Bose statistics, 4:47707 
FFTF REACTOR 
Survey and evaluation of FFTF instrumentation for systems code 
validation, 4:46578 (BNL-NUREG-25506) 
FFTF REACTOR/CONTAINMENT SHELLS 
FFTF in-containment cell liner installation and cell leak test 
experience, 4:46594 (HEDL-SA-1797 
FFTF REACTOR/FUEL ELEMENT FAILURE 
Fast reactor fuel pin performance requirements for off-normal 
events, 4:46641 (HEDL-SA-1551-FP) 
FFTF REACTOR/FUEL PINS 
Fast reactor fuel pin performance requirements for off-normal 
events, 4:46641 (HEDL-SA-1551-FP) 
Real-time analysis of FFTF fuel pin inspection data at the **Cf 
assay station, 4:46596 (HEDL-TME-79-1) 
FFTF REACTOR/IN-SERVICE INSPECTION 
Periscope experience for surveillance and in-service inspection of 
piping and piping support systems, 4:46591 (HEDL-SA-1791) 
Surveillance and in-service inspection (SISI) requirements for 
FFTF piping and support hardware, 4:46592 (HEDL-SA-1792) 
FFTF REACTOR/NEUTRON ABSORBERS 
Hot pressing of EuBe, 4:47036 (HEDL-SA-1678-FP) 
FFTF REACTOR/PERISCOPES 
Periscope experience for surveillance and in-service inspection of 
_. cer on and piping support systems, 4:46591 (HEDL-SA-1791) 
EACTOR/PERSONNEL 
FFTF implementation of training requirements for government 
and commercially owned facilities, 4:46579 (CONF-790404-) 
FFTF REACTOR/PIPES 
Effect of support clamps on elevated temperature piping, 4:46588 
(HEDL-SA-1220) 
Pipe and hanger installation, 4:46593 (HEDL-SA-1793) 
Seismic restraint replacement, 4:46590 (HEDL-SA-1788) 
Surveillance and in-service inspection (SISI) requirements for 
FFTF piping and support hardware, 4:46592 (HEDL-SA-1792) 
FFTF REACTOR/PRIMARY COOLANT CIRCUITS 
Tests of fluid mixing in inlet and outlet plenums of FFTF 
hydraulic core mockup, 4:46595 (HEDL-TME-76-5) 
FFTF REACTOR/REACTOR COMPONENTS 
Sodium technology program. Quarterly technical progress report, 
January-March 1979, 4:46456 (ESG-DOE-13272) 


FISHES/POPULATION DYNAMICS 


FFTF REACTOR/REACTOR SAFETY 
FSAR amendment 32: miscellaneous changes, 4:46643 (HEDL-TI- 
75002-32) 
Safety evaluation report related to operation of Fast Flux Test 
Facility. Supplement No. 1, 4: 46681 1 (NUREG-0358(Suppl.1)) 
FFTF REACTOR/RESTRAINTS 
Seismic restraint replacement, 4:46590 (HEDL-SA-1788) 
FFTF REACTOR/SHIELDING 
Design experience: FFTF on 4:46589 (HEDL-SA-1634) 
FFTF REACTOR/SPECIFICATI 
Revision of FFTF FSAR technical specifications, 4:46531 
(HEDL-TI-75002-30) 
FFTF REACTOR/TRANSIENT OVERPOWER ACCIDENTS 
Fast reactor fuel pin performance requirements for off-normal 
events, 4:46641 (HEDL-SA-1551-FP) 
FIBER OPTICS/PHYSICAL RADIATION EFFECTS 
Transmission of free-running laser pulses of high energy and 
power densities through previously ee fiber 
waveguides, 4:47197 (SAND-79-0441) 
FIBROSIS/RADIOINDUCTION 
Predictive model of early mortality following acute inhalation of 
PuO, aerosols (Extrapolation of beagle data to man), 4:47519 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
FIELD THEORIES/LECTURES 
Course lecture (CE-2014D): electromagnetic field theory (20 Mar 
1979) (Engineering Methods), 4:47861 (CAPE-2633) 
FIELD THEORIES/POMERANCHUK PARTICLES 
Reggeon field theory and the crossover phenomenon, 4:47702 
FIELD THEORIES/REGGE CUTS 
New approach to Reggeon quantum mechanics, 4:47740 
FIELD THEORIES/STATISTICAL MECHANICS 
Statistical mechanics and field theory (Path integrals, lattices, 
pseudofree vertex model), 4:47729 (LBL-9168 
FIELD THEORIES/TWO-BODY PROBLEM 
Successive canonical transformation in model two-body 
electrodynamics, 4:47731 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/MEASURING METHODS 
Infrared absorption spectroscopy of carbon monoxide on nickel 
films: a low temperature thermal detection technique, 4:46986 
(LBL-8482) 
FILTERS/PERFORMANCE 
Model for coal fly ash filtration, 4:47393 
FINITE ELEMENT METHOD/ASYMPTOTIC SOLUTIONS 
Analysis of optimal finite-element meshes in R, 4:48026 
FINITE ELEMENT METHOD/COMPUTER CODES 
Modifying the GNATS mesh generation code to improve the 
modeling of branched structures, 4:48008 (K/CSD/TM-26) 
FIREDAMP 
See METHANE 
FIRES/ALARM SYSTEMS 
Nuclear power plant fire protection: fire detection (subsystems 
study Task 2), 4:46653 (NUREG/CR-0488) 
FIRES/TEST FACILITIES 
H.C. Fire Test Cell -- heat source and sample holder (6 Apr 1978) 
(Engineering Materials), 4:47167 (CAPE-2640) 
NBS/LLL Smoke Density Chamber (11 Feb 1977) (Engineering 
Materials), 4:47168 (CAPE-2481/1) 
FIRST WALL/CLEANING 
Wall conditioning by low power discharge in the ISX-A tokamak, 
4:47961 
FIRST WALL/COATINGS 
Interaction of implanted deuterium and helium with beryllium: 
radiation enhanced oxidation, 4:47995 (CONF-790125-59) 
FIRST WALL/ELECTRIC ARCS 
Deuterium plasma-material wall interactions. Progress report, 1 
May 1978-30 Apr 1979, 4:47996 (COO-4393-02) 
FIRST WALL/ION IMPLANTATION 
Interaction of implanted deuterium and helium with beryllium: 
radiation enhanced oxidation, 4:47995 (CONF-790125-59) 
FIRST WALL/NEUTRON SPUTTERING 
Coolant channel sputtering source terms in a compact tokamak 
fusion power plant, 4:47972 (PNL-2942) 
FIRST WALL/SPUTTERING 
Coolant channel sputtering source terms in a compact tokamak 
fusion power plant, 4:47972 (PNL-2942) 
FIRST WALL/STABILITY 
Stability of the flow of thin liquid-lithium films, 4:47994 
FISHES/IMPINGEMENT 
Fish protection at steam-electric power plants: alternative 
screening devices, 4:47525 (ORNL/TM-6472) 
FISHES/POPULATION DYNAMICS 
Differential game theoretic approach to economics of renewable 
resources (Cournot-Nash equilibrium), 4:47465 (CONF-790716- 
2) 





FISHING INDUSTRY/DECISION MAKING 


FISHING INDUSTRY/DECISION MAKING 
Differential ie theoretic approach to economics of renewable 
resources (Cournot-Nash equilibrium), 4:47465 (CONF-790716- 
2 


) 
FISSION FOIL DETECTORS 
See also THRESHOLD DETECTORS 
FISSION FOIL DETECTORS/PERFORMANCE 
Importance of subthreshold fission phenomena in certain 
applications of fission threshold applications of fission threshold 
detectors: an example of neptunium-237 for nondestructive 
assay, 4:46569 
FISSION FRAGMENTS/TUNNEL EFFECT 
Below-threshold nucleon exchange between fission fragments in 
the two-center oscillator potential, 4:47793 
FISSION NEUTRONS 
See also PROMPT NEUTRONS 
FISSION NEUTRONS/ABSORPTION 
Measurement and calculation of the y-fields induced in iron by 
252Cf fission neutrons, 4:47818 (DOE-tr-72) 
FISSION NEUTRONS/MULTIPLICITY 
Symposium summary: nuclear data problems for thermal reactor 
oe one 4:46544 (EPRI-NP-1098-S4) 
FISSION PRODUCTS/ENERGY YIELD 
Nuclear data library of fission products for decay power 
calculation (BWR; PWR), 4:46658 (NUREG/CR-0705) 
FISSION PRODUCTS/FISSION YIELD 
a — for thermal-neutron fission of plutonium-241, 


Possible viscosity effects in neutron-induced fission of ***Th and 
238U, 4:47805 (CONF-790507-7) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES/TEMPERATURE MEASUREMENT 
Carbon dioxide concentration and temperature in flames measured 
ee spectroscopy, 4:47143 (SAND-79-8612) 


See CASKS 
FLAT PLATE COLLECTORS/ECONOMIC ANALYSIS 
Flat solar collector an approach to its evaluation, 4:46241 
FLAT PLATE COLLECTORS/ENERGY ANALYSIS 
Flat solar collector an approach to its evaluation, 4:46241 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Indoor test for thermal performance evaluation of seven Elcam 
fin-tube solar collector configurations, 4:46224 (DOE/NASA/ 
CR-161236) 
Thermal performance evaluation of the SEMCO (liquid) solar 
collector, 4:46223 (DOE/NASA/CR-161230) 
FLORIDA/WATER CURRENTS 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
FLORIDA/WATER WAVES 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
FLORIDA/WAVE FORCES 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
FLORIDA/WIND 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
FLOW BLOCKAGE 
Hydraulic simulation of local blocka > in LMFBR fuel 
subassembly, 4:46646 (JAPFNR-434 
FLOW (FLUID) 
See FLUID FLOW 
FLOWERS/CULTIVATION 
Greenhouse research in Sweden, 4:46907 (STU-76-6499) 
FLOWMETERS/SPECIFICATIONS 
Mass flow rate measurements in two-phase mixtrues with 
stagnation Fa (PWR), 4: = (CONF-790655-1) 
FLUE GAS/DESULFURIZATIO 
Cocurrent scrubber evaluation: TVA’ s Colbert lime-limestone 
os pilot plant, 4:46361 (EPRI-FP-941(Rev.)) 
Guidebook to the applicability of flue gas desulfurization for 
industrial coal-fired boilers, 4:45837 (DOE/TIC-10150) 
Pipeline gas demonstration plant, Phase 1. Quarterly technical 
Boron) report, December 1977-February 1978, 4:45796 (FE- 


Process ~ ay ring sulfur-containing coal or lignite for 


combustion (Patent), 4:45839 
Svebr dewatering for FGD products. Final report, 4:45848 
EPRI-FP-937) 
FLUE GAS/FILTRATION 
Filtration of heavy metals from flue gases: literature studies and 
experiments, 4:45853 (STUDSVIK/E-2-78/52) 
FLUE GAS/PURIFICATION 
— beam ionization for coal fly ash precipitators. Quarterly 
rt, January 14, 1979-April 13, 1979, 4:45838 (FE-3199-3) 
FLUII FLOW 


See also TWO-PHASE FLOW 
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VORTEX FLOW 
FLUID FLOW/COMPUTER SIMULATION 
Comparison of flow nonuniformities in oi] shale pilot retorts with 
those predicted by numerical flow simulations, 4:45938 (UCRL- 
82132 
FLUID FLOW/SIMULATION 
Multi-dimensional simulation of flow nonuniformities in fissured 
rous media, 4:45937 (UCRL-81956) 
FLUID MECHANICS 
See also HYDRODYNAMICS 
FLUID MECHANICS/MATHEMATICAL MODELS 
= ‘ee in a partially filled rotating cylinder, 4:47632 (K/ 
-29 
FLUID MECHANICS/RESEARCH PROGRAMS 
Basic research needs in fluid mechanics, 4:47223 (BNL-50995) 
FLUIDIZED BED/FLUID MECHANICS 
Mathematical modeling of recirculating fluidized beds, 4:47227 
(ORNL/MIT-284) 
FLUIDIZED BED/HEAT TRANSFER 
Heat transfer between gas fluidized beds and vertical exchanger 
surfaces, 4:47149 (INKA-Conf-78-012-006) 
FLUIDIZED BED/MATHEMATICAL MODELS 
Mathematical modeling of recirculating fluidized beds, 4:47227 
(ORNL/MIT-284) 
FLUIDIZED BED HEAT EXCHANGERS/HEAT TRANSFER 
Heat transfer between gas fluidized beds and vertical exchanger 
surfaces, 4:47149 (I -Conf-78-012-006) 
FLUIDIZED-BED COMBUSTION/COMMERCIALIZATION 
Commercialization Task Force on industrial atmospheric fluidized 
bed combustion, 4:45883 (TID-28854) 
FLUIDIZED-BED COMBUSTION/EMISSION 
Comprehensive analysis of emissions from fluidized-bed 
combustion processes, 4:45847 (EPA-600/7-78-168) 
FLUIDIZED-BED COMBUSTION/ENVIRONMENTAL 


Environmental and technical aspects of the utilization of SRC, 
AFBC, and low-Btu coal gasification in industrial processes, 
4:45887 (ANL/EES-TM-49) 

FLUIDIZED-BED COMBUSTION/HEALTH HAZARDS 

Environmental and technical aspects of the utilization of SRC, 
AFBC, and low-Btu coal gasification in industrial processes, 
4:45887 (ANL/EES-TM-49) 

FLUIDIZED-BED COMBUSTION/QUALITY CONTROL 

Comprehensive analysis of emissions from fluidized-bed 
combustion processes, 4:45847 (EPA-600/7-78-168) 

FLUIDIZED-BED COMBUSTORS/COMPARATIVE 

EVALUATIONS 

Commercialization Task Force on industrial atmospheric fluidized 
bed combustion, 4:45883 (TID-28854) 

FLUIDIZED-BED COMBUSTORS/DESIGN 

Centerifugal fluidized combustion of coal. Quarterly report, July- 
September 1978, 4:45880 (FE-2516-8) 

FLUIDIZED-BED COMBUSTORS/ENVIRONMENTAL 

EFFECTS 


Engineer, design, construct, test and evaluate a pressurized 
uidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering, Task 4: 
environmental assessment (Pilot plant at Wood-Ridge, NJ), 
4:46345 (FE-1726-31A) 
FLUIDIZED-BED COMBUSTORS/FLUID MECHANICS 
Centerifugal fluidized combustion of coal. Quarterly report, July- 
September 1978, 4:45880 (FE-2516-8) 
FLUIDIZED-BED COMBUSTORS/FLY ASH 
Characterization of solid residues from fluidized-bed combustion 
units. Final report, July 1975-June 1977, 4:45882 (PB-288584) 
FLUIDIZED-BED COMBUSTORS/HEAT EXCHANGERS 
Engineer, design, construct, test, and evaluate a pressurized 
uidized bed pilot plant using high sulfur coal for production of 
electric power, Phase I. Preliminary engineering. Technology 
Support Test Report: Metallurgical evaluation of heat 
exchanger tubes tested in the Dorr-Oliver 12” diameter 
a eric fluosolids reactor, 4:46346 (FE-1726-37) 
FLUIDIZED-BED COMBUSTORS/LIMESTONE 
—— of sulfated limestone from FBCs. Quarterly report, 
tober-December 1978, 4:45834 (ANL/CEN/FE-79-2) 
FLUIDIZED-BED COMBUSTORS/MATHEMATICAL MODELS 
Centerifugal fluidized combustion of coal. Quarterly report, July- 
September 1978, 4:45880 (FE-2516-8) 
FLUIDIZED-BED COMBUSTORS/MEDIUM PRESSURE 
CFCC Development Program. Combustion chemistry evaluation, 
Task 4.4, 4:46358 (FE-2357-40) 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE 
Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Final report. 
Volume II. Commercial plant design description and economic 
analysis, Subtask 1.2, 4:46350 (FE-2371-36(Vol.2)) 
Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Final report. 





SEPTEMBER 30, 1979 


Volume IV. Evaluation of alternate approaches, Subtask 1.7, 
4:46351 (FE-2371-36(Vol.4)) 

Multicell fluidized-bed boiler design, construction, and test 
program. Interim report, July 1977-June 1978, 4:46357 (FE- 
1237-78/4) 

FLUIDIZED-BED COMBUSTORS/PILOT PLANTS 

Fluidized-bed combustion: industrial application demonstration 
projects. Quarterly technical progress report, October 1- 
December 31, 1978, 4:47248 (HCP/T2472-33) 

FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 

Multicell fluidized-bed boiler design, construction, and test 
program. Interim report, July 1977-June 1978, 4:46357 (FE- 
1237-78/4) 

FLUIDIZED-BED COMBUSTORS/SOLID WASTES 

Characterization of solid residues from fluidized-bed combustion 
units. Final report, July 1975-June 1977, 4:45882 (PB-288584) 

FLUORIDES/MONITORING 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

FLUORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRAFLUORIDE 
FREONS 
FLUORINATED ALIPHATIC HYDROCARBONS/ 

STRUCTURAL CHEMICAL ANALYSIS 

o and 7 components of substituent effects in saturated systems. 
Monosubstituted methanes, 4:47123 

FLUORINE/ABUNDANCE 

Fluorine content of Nasu hot spring, 4:46289 

Fluorine content of hot springs in Kohhu City and adjacent area, 
4:46288 

FLUORINE COMPOUNDS/POTENTIAL ENERGY 

Valence bond diatomics-in-molecules method. II. Application to 

the valence states of FH2)/sup a/, 4:47627 
FLUORINE IONS/COLLISIONS 

Target and projectile cross sections for F ions on Ti, V, Cr, Fe, 

and Co: 1.7 MeV/amu, 4:47619 
FLUX CONSERVING TOKAMAKS/EQUILIBRIUM PLASMA 

Fundamental timescales for flux conserving tokamak heating and 
certain global FCT-equilibrium properties (With neutral beam 
heated tokamaks, high beta equilibria can be achieved when the 
flux is frozen into the plasma), 4:47906 (CONF-7709167-) 

Tokamak equilibria with B close to 1 (High Beta Tokamak 
experiment; equilibrium studies to avoid separatrix formation in 
plasma), 4:47905 (CONF-7709167-) 

FLUX CONSERVING TOKAMAKS/PLASMA HEATING 

Fundamental timescales for flux conserving tokamak heating and 
certain global FCT-equilibrium properties (With neutral beam 
heated tokamaks, high beta equilibria can be achieved when the 
flux is frozen into the plasma), 4:47906 (CONF-7709167-) 

FLY ASH 

Potential for energy conservation through the use of slag and fly 

ash in concrete. Final report, 4:46914 (SAN-1699-T1) 
FLY ASH/CHEMICAL COMPOSITION 
Characterization of solid residues from fluidized-bed combustion 
units. Final report, July 1975-June 1977, 4:45882 (PB-288584) 
FLY ASH/FILTRATION 
Model for coal fly ash filtration, 4:47393 
FLY ASH/REMOVAL 

Electron beam ionization for coal fly ash precipitators. Quarterly 

report, January 14, 1979-April 13, 1979, 4:45838 (FE-3199-3) 
FLYWHEELS/RESEARCH PROGRAMS 

Energy programs at the Johns Hopkins University Applied 
Physics Laboratory. Quarterly report, October-December 1978, 
4:46243 (APL/JHU-EQR-78-4) 

FLYWHEELS/TECHNOLOGY ASSESSMENT 

Assessment of the applicability of mechanical energy storage 
devices to electric and hybrid vehicles: Volume 1 - executive 
summary, 4:46928 (UCRL-52773(Vol.1)) 

FMIT FACILITY/ACCELERATOR FACILITIES 

High-intensity deuteron linear accelerator (FMIT), 4:47255 (LA- 
UR-79-707) 

FMIT FACILITY/BEAM DYNAMICS 

Recent improvements in beam diagnostic instrumentation, 4:47259 
(LA-UR-79-698) 

FMIT FACILITY/BEAM INJECTION 

Progress report on testing of a 100-kV 125-mA deuteron injector, 
4:47288 (LA-UR-79-696) 

FMIT FACILITY/BEAM TRANSPORT 

High-Energy Beam Transport in the Hanford FMIT Linear 
Accelerator, 4:47261 (LA-UR-79-746) 

FMIT FACILITY/CAVITY RESONATORS 

Design of the accelerating structures for FMIT, 4:47260 (LA-UR- 
79-700) 

FMIT FACILITY/PERFORMANCE TESTING 

Progress report on testing of a 100-kV 125-mA deuteron injector, 
4:47288 (LA-UR-79-696) 


FOSSIL-FUEL POWER PLANTS/ECONOMIC IMPACT 


FMIT FACILITY/PLANNING 
Choice of geometry for the Alvarez section of the FMIT deuteron 
linac, 4:47287 (LA-UR-79-643) 
Design of the accelerating structures for FMIT, 4:47260 (LA-UR- 
79-700) 
FMIT FACILITY/RF SYSTEMS 
Proposed rf system for the fusion materials irradiation test facility, 
4:47290 (LA-UR-79-711) 
FMIT FACILITY/VACUUM SYSTEMS 
FMIT accelerator vacuum system, 4:47291 (LA-UR-79-713) 
FOOD CHAINS/CONTAMINATION 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
Environmental Measurements Laboratory Se 
quarterly. Appendix, 4:47395 (EML-356(A App) 
FOOD CHAINS/RA ADIONUCLIDE MIGRA 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
Transfer factors for assessing the dose from radionuclides in 
agricultural products, 4:47419 (UCRL-82545(Rev.1)) 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress re ny 4:47418 (PB-287559) 
FOOD INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries SIC 20-25, 27, 30-32, 34-39. Final report (1967, 
1971, and 1974), 4:46913 (DOE/TIC-10779(Vol.3)(Ch.4)(Pt. 1) 
FORAGE/RADIOACTIVITY 
Transfer factors for assessi ng the dose from radionuclides in 
agricultural products, 4:47419 a ara 
FORBIDDEN TRANSITIONS/REVIEW: 
Forbidden transitions in one- and “in 3 atoms, 4:47605 
FORCED CONVECTION 
Course lecture (CE-3143): practical heat convection (3 Apr 1979) 
(Engineering Materials), 4:47234 (CAPE-2624) 
FORESTS/CONTAMINATION 
Mechanisms and rates of atmospheric deposition of selected trace 
elements and sulfate to a deciduous forest watershed (Roles of 
dry and wet deposition concentrations measured in Walker 
Branch Watershed), 4:47382 (ORNL/TM-6674) 
FORMALDEHYDE/HEALTH HAZARDS 
The formaldehyde problem: report of the Work Group for 
Interdepartmental Assistance. Introduction, conclusions, and 
recommendations only, 4:47538 (UCRL-Trans-1567) 
FORMALDEHYDE/LASER SPECTROSCOPY 
New investigation of nitrogen laser induced fluorescence in 
formaldehyde. Spectra and spectrally resolved lifetimes. 
Doctoral thesis, 4:47124 (AD-A-059083) 
FORMATES/NEUTRON DIFFRACTION 
Fluctuations in two-dimensional six-vertex systems, 4:47831 (BNL- 
26196) 
FORMATION WATER 
See INTERSTITIAL WATER 
FORMED COKE PROCESSES 
Method for producing non-abrasive coke forms from brown-coal 
briquets (Patent), 4:45779 
FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 
FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/ENVIRONMENTAL EFFECTS 
Transformation of POM in power plant emissions, 4:45845 (EPA- 
600/7-78-168) 
FOSSIL-FUEL POWER PLANTS 
See also ELECTRIC UTILITIES 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
ABATEMENT 
Trace contaminants from coal (Book), 4:45833 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION CONTROL 
Filtration of heavy metals from flue gases: literature studies and 
experiments, 4:45853 (STUDSVIK -2-78/52) 
Model for coal fly ash filtration, 4:47393 
Trace contaminants from coal (Book), 4:45833 
FOSSIL-FUEL POWER PLANTS/ASHES 
Chemistry and biological hazard of a coal ash seepage stream, 
4:45840 
FOSSIL-FUEL POWER PLANTS/COAL 
Technical documentation of the electric utility policy and 
planning analysis model (EPPAM), 4:46827 (LA-7773-MS) 
FOSSIL-FUEL POWER PLANTS/ECONOMIC IMPACT 
Evidence of future increases in the impact of conventional electric 
facilities on rural communities, 4:46762 (ANL/EES-TM-52) 





FOSSIL-FUEL POWER PLANTS/ELECTRIC 


FOSSIL-FUEL POWER PLANTS/ELECTRIC GENERATORS 
High strength austenitic alloys for generator retaining rings. 
nterim report, 4:46554 (EPRI-FP-1061) 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL IMPACTS 
Environmental options for coal use (Navajo Reservation), 4:46362 
(LA-UR-79-1393) 
FOSSIL-FUEL POWER PLANTS/FLUE GAS 
Cocurrent scrubber evaluation: TVA‘s Colbert lime-limestone 
wet-scrubbing pilot plant, 4:46361 (EPRI-FP-941(Rev.)) 
sie e ey for FGD products. Final report, 4:45848 
EPRI-FP-937) 
FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 
Multicell fluidized: bed boiler design, construction, and test 
. Interim report, July 1 77-June 1978, 4:46357 (FE- 
1237-78/4) 
FOSSIL-FUET, POWER PLANTS/POLLUTION ABATEMENT 
Environmental control eR of generating electric power 
from coal, 4:45841 (ANL/E 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 
Environmental control implications of generating electric power 
from coal, 4:45841 (ANL/ECT. 2) 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Assessment of national consequences of increased coal utilization. 
Executive summary, 4:45890 (TID-2945(Vol.2)) 
Evidence of future increases in the impact of conventional electric 
facilities on rural communities, 4:46762 (ANL/EES-TM-52) 
Modeling future power plant location patterns. Final report 
(Forecasts of power plant siting possibilities in mid-Atlantic and 
central regions in year 2000), 4:46364 (EPRI-EA-1063) 
FOSSIL-FUEL POWER PLANTS/SOCIAL IMPACT 
Evidence of future increases in the impact of conventional electric 
facilities on rural communities, 4:46762 (ANL/EES-TM-52) 
FOSSIL-FUEL POWER PLANTS/STEAM TURBINES 
User’s manual for PRESTO. A computer code for the 
performance of — superheated steam-turbine cycles, 
4:46354 (ORNL-554 
FOSSIL-FUEL POWER PLANTS/THERMODYNAMIC CYCLES 
Assessment of advanced power cycles, 4:46349 (CONF-790602-51) 
FOSSIL-FUEL POWER PLANTS/WASTE MANAGEMENT 
Siting and institutional impacts of RCRA, 4:47409 (CONF-790499- 


1) 
FOUNDRIES/EMISSION 
Environmental assessment measurement techniques for fugitive 
emissions, 4:47379 (EPA-600/7-78-168) 
FR-2 REACTOR/FAILED ELEMENT DETECTION 
DERAN: computer program for identification of radioactive 
nuclides in measured gamma spectra, 4:46587 (DOE-tr-180) 
FR-2 REACTOR/IN PILE LOOPS 
DERAN: computer program for identification of radioactive 
nuclides in measured gamma spectra, 4:46587 (DOE-tr-180) 
FRACTIONATED IRRADIATION/BIOLOGICAL EFFECTS 
Effect of radiation quality and repair processes on the incidence of 
neoplastic transformation in vitro (X radiation, mice), 4:47497 
(CONF-790524-9) 
FRACTURES/EVALUATION 
Creation and characterization of horizontal hydraulic fractures in 
oil shale, 4:45935 (SAND-78-1595) 
FRANCE/GEOCHEMICAL SURVEYS 
Geochemical investigations of the thermal waters of Amelie les 
Bains (the East Pyrenees) and Plombieres les Bains area 
(Vosges), 4:46292 
FRANCE/GEOTHERMAL EXPLORATION 
Development of a magnetic exploration method for hot zones in 
the subsoil of the upper Rhine trench, 4:46279 
Geothermal applications of the geochemical study of thermal 
waters of the eastern Pyrenees, 4:46296 
Study of the conductivity anomalies in the Rhine Graben, 4:46278 
Temperature and heat flux in France, 4:46271 
FRANCE/HEAT FLOW 
Temperature and heat flux in France, 4:46271 
FRANCE/HOT SPRINGS 
Geothermal applications of the geochemical study of thermal 
waters of the eastern Pyrenees, 4:46296 
FRANCE/LMFBR TYPE REACTORS 
Future plans for the design and construction of fast reactor power 
stations, 4:46518 
Past and present role of fast breeder reactors, 4:46493 
FRANCE/MAGNETIC SURVEYS 
—— of the Curie isotherm from aeromagnetic data, 


Development of a magnetic exploration method for hot zones in 
the subsoil of the upper Rhine trench, 4:46279 
FRANCE/SOLAR ENERGY 
Solar energy in Europe, 4:46103 (CONF-780383-) 
FRANCE, ERMAL WATERS 
Conditions for using chemical geothermometers. Case of the 
Plombieres massif (France), 4:46293 
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Geochemical investigations of the thermal waters of Amelie les 
(vor (the East Pyrenees) and Plombieres les Bains area 
FREE 
See NATURAL CONVECTION 
FREE ELECTRON LASERS/ENERGY 
Relationship between mean radiated energy, mean squared 
radiated energy, and spontaneous power spectrum in a power 
series expansion of the equations of motion in a free electron 
laser, 4:47188 (AD-A-061347) 
FREE ELECTRON LASERS/EXCITATION 
Efficient electron-beam-pumped InAs/sub x/Sb/sub y/P/sub 1- 
x/-y laser at 3.1-3.7 yw, 4:47211 
Room-temperature electron-beam-pumped Ga/sub x/In/sub 1-x/ 
As/sub 1-y/-InP heterostructure laser with dielectric 
waveguide at A ~ 1.06 p, 4:47210 
FREE EL ON LASERS/KEV RANGE 10-100 
Room-temperature electron-beam-pumped Ga/sub x/In/sub 1-x/ 
As/sub 1-y/-InP heterostructure laser with dielectric 
waveguide at A ~ 1.06 p, 4:47210 
FREE ELECTRON LASERS/OPERATION 
Free electron laser as a travelling wave amplifier, 4:47220 
FREONS/BREAKDOWN 
Investigation of high-voltage particle-initiated breakdown in gas- 
insulated systems. Final report, 4:46369 (EPRI-EL-1007) 
FREONS/EVAPORATION 
Nucleation processes in lar 
FRESH WATER ECOSY: 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS/DESIGN 
Design and development of a 300-watt solar photovoltaic 
concentrator. Final report, 4:46079 (SAND-78-7027) 
FRESNEL LENS/PERFORMANCE 
Design and development of a 300-watt solar photovoltaic 
concentrator. Final report, 4:46079 (SAND-78-7027) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES/FLOW BLOCKAG 
Hydraulic simulation of local PNR) in * LMFBR fuel 
subassembly, 4:46646 (JAPFNR-434 
FUEL ASSEMBLIES/HYDRAULICS 
Experimental investigation of the turbulent flow through a wall 
subchannel of a rod bundle (LMFBR), 4:46485 (DOE-tr-176) 
Hydraulic simulation of local blocka; *) in LMFBR fuel 
subassembly, 4:46646 (JAPFNR-434 
FUEL ASSEMBLIES/SEISMIC EFFECTS 
Nonlinear dynamic analysis of prismatic elements for high- 
temperature gas-cooled reactor cores, 4:46436 (GA-A-15370) 
FUEL ASSEMBLIES/STRESSES 
Nonlinear dynamic analysis of prismatic elements for high- 
temperature gas-cooled reactor cores, 4:46436 (GA-A-15370) 
FUEL ASSEMBLIES/TURBULENT FLOW 
Experimental investigation of the turbulent flow through a wall 
subchannel of a rod bundle (LMFBR), 4:46485 (DOE-tr-176) 
FUEL CANS 
Relationship between carbide precipitation and the in-reactor 
deformation of type 316 stainless steel, 4:47024 
FUEL CANS/CORROSION 
Corrosion behavior of LMFBR fuel cladding in simulated water 
| storage conditions, 4:46474 (ORNL/TM-6744) 
FUEL CANS/DEFORMATION 
Failure of type 316 stainless steel cladding during thermal 
transients, 4:46975 
Preliminary analysis of surface displacement results in the 
creepdown irradiation experiment HOBBIE-1, 4:47018 
(NUREG/CR-0810) 
FUEL CANS/FAILURES 
Failure of type 316 stainless steel cladding during thermal 
transients, 4:46975 
FUEL CANS/FISSION PRODUCT RELEASE 
Characterization of deposits on inside surfaces of LWR cladding, 


4:47012 
FUEL CANS/PHYSICAL RADIATION EFFECTS 
Fuel adjacency effects on fast reactor cladding mechanical 
roperties (LMFBR), 4:46463 (HEDL-SA-1609) 
FUEL CANS/STRESS CORROSION 
Iodine stress-corrosion cracking in irradiated Zircaloy cladding 
(PWR; BWR), 4:46403 (CONF-790441-7) 
FUEL CANS/TRANSIENT OVERPOWER ACCIDENTS 
Fuel adjacency effects on fast reactor cladding mechanical 
roperties (LMFBR), 4:46463 (HEDL-SA-1609) 
FUE LL POWER PLANTS 
Solid electrolyte fuel cell for electric utility power generation, 
4:46859 (BNL-26238) 
FUEL CELL POWER PLANTS/CO-GENERATION 
Analysis of the 7 of fuel cells in dual energy use systems, 
4:46866 (EPRI-EM-981-SY(Vol.1)) 
Analysis of the application of fuel cells in dual energy use systems. 
Volume 2. Fad nen, 4:46867 (EPRI-EM-981(Vol.2)) 


scale vapor explosions, 4:47231 
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FUEL CELL POWER PLANTS/ECONOMIC ANALYSIS 
Assessment of industrial applications for fuel cell cogeneration 
systems, 4:46869 (N-78-32544) 
FUEL CELL POWER PLANTS/ECONOMICS 
Analysis of the application of fuel cells in dual energy use systems, 
4:46866 (EPRI-EM-981-SY(Vol.1)) 
Analysis of the application of fuel cells in dual energy use systems. 
Volume 2. Final report, 4:46867 (EPRI-EM-981(Vol.2)) 
FUEL CELL POWER PLANTS/USES 
Analysis of the application of fuel cells in dual energy use systems. 
Volume 2. Final report, 4:46867 (EPRI-EM-981(Vol.2)) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
COAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDROGEN FUEL CELLS 
FUEL CELLS/OPERATION 
Fuel cell option, 4:46864 (CONF-7809 137-1) 
FUEL CELLS/USES 
Applications of fuel cells in transportation, 4:46868 (LA-UR-79- 
628) 


Early prospects for fuel cells, 4:46870 
Fuel cell option, 4:46864 (CONF-7809 137-1) 
FUEL CHANNELS/HYDRAULICS 
Laser-Doppler measurements of energy density spectra in 
turbulent channel flow, 4:46525 (DOE-tr-177) 
FUEL CHANNELS/TURBULENT FLOW 
Laser-Doppler measurements of energy density spectra in 
turbulent channel flow, 4:46525 (DOE-tr-177) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also THORIUM CYCLE 
Physics evaluations and applications quarterly progress report for 
period ending January 31, 1979 (LMFBR), 4:46478 (WARD- 
XS-3045-25) 
FUEL CYCLE/COMPARATIVE EVALUATIONS 
Gas reactor international cooperative program interim report. 
Pebble bed reactor fuel cycle evaluation, 4:46434 (COO-4057-5) 
FUEL CYCLE/EVALUATION 
Status of International Nuclear Fuel Cycle Evaluation (INFCE), 
4:46790 
FUEL CYCLE/GLOBAL ASPECTS 
Status of International Nuclear Fuel Cycle Evaluation (INFCE), 
4:46790 
FUEL CYCLE/INVESTMENT 
Foreign direct investment in U.S. energy sources and supplies, 
1976 and 1977, 4:46768 (DOE/TIC-10156) 
FUEL CYCLE/NUCLEAR MATERIALS MANAGEMENT 
Model for evaluating nuclear strategies with proliferation 
resistance, 4:46542 (HEDL-SA-1786-FP) 
FUEL CYCLE/SAFEGUARDS 
Measurements and standards for nuclear materials safeguards. 
— technical report 1 May-1 Sep 1978, 4:46019 (PB- 
291354) 
FUEL CYCLE CENTERS/ENVIRONMENTAL IMPACTS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
FUEL CYCLE CENTERS/LIQUID WASTES 
Advanced biological treatment of aqueous effluent from the 
nuclear fuel cycle, 4:45991 (CONF-790331-6) 
FUEL ELEMENT FAILURE 
SIFAIL: a subprogram to calculate cladding deformation and 
damage for fast reactor fuel pins, 4:46465 (HEDL-TME-79-34) 
FUEL ELEMENT FAILURE/FISSION PRODUCT RELEASE 
Prediction of thermal consequences of plenum fission gas release 
in an LMFBR fuel assembly, 4:46623 (CONF-781181-2) 
FUEL ELEMENT FAILURE/HYDRAULICS 
Analysis of internal fuel motion during PINEX-2 experiment, 
4:46642 (HEDL-SA-1658-S) 
FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 
Multirod Burst Test Program progress report, July-December 
1978 (BWR; PWR), 4:46656 (NUREG/CR-0655) 
FUEL ELEMENT FAILURE/SIMULATION 
Fluctuation analysis of fast reactor safety experiments in treat, 
4:46615 (ANL-78-102) 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/GAS FLOW 
Determination of the slope and intercept of the universal velocity 
profile from pressure loss measurements, 4:46448 (CONF- 
790535-1) 


FUEL REPROCESSING PLANTS/SAFEGUARDS 


FUEL ELEMENTS/PERFORMANCE TESTING 
Fuel relocation as deduced from the gas flow resistance and 
thermal behavior of Halden Assembly IFA-430 (BWR; PWR), 
4:46402 (CONF-790441-5) 
FUEL FABRICATION PLANTS 
See also FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS/ACCOUNTING 
Uranium accountability for ATR fuel fabrication, a computer 
simulation, 4:46009 (CONF-790707-2) 
FUEL FEEDING SYSTEMS/TEST FACILITIES 
Dry coal handling and feeding test facility feasibility study, 
4:45875 (ORNL/ENG/TM-16) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/CHEMICAL COMPOSITION 
High-Btu coal gasification processes, 4:45783 (ANL/CES/TE-79- 


2) 
FUEL GAS/CONSUMPTION RATES 
Direct energy transactions matrix for 1971. Final report, Part 2, 
4:46830 (COO-4628-5) 
FUEL GAS/DESULFURIZATION 
Pipeline gas demonstration plant, Phase 1. Quarterly technical 
progress report, December 1977-February 1978, 4:45796 (FE- 
2012-022) 
FUEL GAS/PURIFICATION 
Pipeline gas demonstration plant, Phase 1. Quarterly technical 
progress report, December 1977-February 1978, 4:45796 (FE- 
2012-022) 
FUEL GAS/SYNTHESIS 
Apparatus for the production of combustible gas (Patent; frora 
waste materials by low-temperature carbonization at 300 to 
600°C), 4:46042 
FUEL LOADING 
See REACTOR FUELING 
FUEL MOTION DETECTION 
Advanced reactor safety research. Quarterly report, January- 
March 1978 (LMFBR), 4:46652 (NUREG/CR-0335(Vol.6)) 
FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/PRICES 
Industrial boiler fuel modeling approach. Technical report 
(Forecasting to 1885 and 1990), 4:45885 (DOE/EIA-0183/8) 
FUEL PELLETS/HEAT TRANSFER 
Heat transmission during start-up in carbide fuel rods provided 
with average to large fabrication gaps (LMFBR), 4:46482 
(DOE-tr-178) 
FUEL PELLETS/INSPECTION 
High speed inspection of ceramic fuels, 4:45982 (HEDL-SA-1699- 
FP 


FUEL PINS/DEFORMATION 
SIFAIL: a subprogram to calculate cladding deformation and 
damage for fast reactor fuel pins, 4:46465 (HEDL-TME-79-34) 
FUEL PINS/FISSION PRODUCTS 
Behavior of dissolved fission gases prior to transient testing of fuel 
pins, 4:46441 (AERE-M-2992) 
FUEL PINS/PERFORMANCE 
Interactions between thermal and structural behavior in FBR fuel 
pins, 4:46461 (GEFR-SP-159) 
TWOD-2: two-dimensional finite element fuel pin analysis code, 
4:46458 (GEFR-00442) 
FUEL PINS/PERFORMANCE TESTING 
Analysis of the structure and the thermal behavior of the UO:- 
PuO, fuel in the irradiation experiment FR2 capsule test series 
5a (LMFBR), 4:46483 (DOE-tr-175) 
FUEL PINS/WELDED JOINTS 
Computer controlled ultrasonic inspection of pulsed magnetic 
welded fuel pins, 4:46568 (HEDL-SA-1722) 
FUEL POOLS/TURBIDITY 
Refueling outage water clarity improvement study. Final report 
(PWR; BWR), 4:46410 (EPRI-NP-1081) 
FUEL REPROCESSING PLANTS 
See also FUEL CYCLE CENTERS 
IDAHO CHEMICAL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/ACCOUNTING 
Evaluation of in-line nondestructive assay systems. Progr 
report, January 1-March 31, 1979, 4:46014 (LA- 7859-PR) 
FUEL REPROCESSING PLANTS/MATERIALS 
Review of materials of construction in nuclear fuel reprocessing 
and in radioactive waste treatment, 4:45985 
FUEL REPROCESSING PLANTS/PERSONNEL DOSIMETRY 
Radiation exposure at the Idaho Chemical Processing Plant, 
4:47521 (IAEA-SM-242/35) 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Role of near-real-time accounting in international safeguards for 
reprocessing plants, 4:46015 (LA-UR-79-1802) 





FUEL RODS/AFTER-HEAT 


FUEL RODS/AFTER-HEAT 

Comparisons of light water reactor pellet transient thermal 
response with FRAP-T4 predictions during reactor shutdown 
events under normal cooling conditions (PWR; BWR), 4:46406 

CONF-790808-5) 
RODS/EXTENSOMETERS 

Linear variable differential transformer and its uses for in-core fuel 

rod behavior measurements, 4:46567 (CONF-790646-4) 
FUEL RODS/GAS FLOW 

EIE, KfK joint heat transfer experiment on a single rod, 

roughened with trapezoidal rounded ribs and cooled by various 
ases, 4:46469 (K FK-2674) 
FUEL RODS/HEAT TRANSFER 

Comparisons of light water reactor pellet transient thermal 
response with FRAP-T4 predictions during reactor shutdown 
events under normal jostieg conditions (PWR; BWR), 4:46406 

CONF-790808-5) 

Effects of gas com: wpewtes and pressure on the thermal 
conductance of UO,-Zircaloy interfaces under irradiation 
(PWR; BWR), 4:46400 — -R-9275) 

EIE, KfK joint heat transfer experiment on a single rod, 
roughened with trapezoidal rounded ribs and cooled by various 
gases, 4:46469 (KFK-2674) 

Fast breeder cladding tubes provided with helical fins: 
development and testing, i. :46484 (DOE-tr-174) 

FUEL RODS/HYDRAULI 
Fast breeder cladding tubes provided with helical fins: 
development and testing, 4:46484 (DOE-tr-174) 
FUEL RODS/PERFORMANCE 
Performance of HTGR fuel in HFIR capsule HT-33, 4:46438 
ORNL-5539) 
RODS/PERFORMANCE TESTING 

Demonstration of fuel resistant to pellet-cladding interaction. 
Phase I. Final report, 4:46411 (GEAP-23773-2) 

Loss-of-coolant accident test series test loc 3 experiment 

ey (PWR), 4:46675 (TFBP-TR-314) 
ODS/THERMAL CONDUCTIVITY 

Effects of gas composition and pressure on the thermal 

conductance of UO:-Zircaloy interfaces under irradiation 
PWR; BWR), 4:46400 (AERE-R-9275) 
SLURRIES/COMBUSTION 

Operation, modification, and maintenance of DOE/PETC 700 
H.P. Combustion Test Facility. Third oe Be a report, 
July 3, 1978-October 1, 1978, 4:45879 (C00-4740- 

Operation, modification, and maintenance of DOE/ PETC 700 
H.P. Combustion Test Facility. Second quarterly activity 
meet A oie 1978-July 2, 1978, 4:45878 (COO-4740-1) 


See also FUEL FEEDING SYSTEMS 
FUEL SYSTEMS/REGULATIONS 
Fuel system standard test procedure. Final report, 4:46906 (AD-A- 


) 
FUEL SYSTEMS/STANDARDS 
~— Bey standard test procedure. Final report, 4:46906 (AD-A- 
FUEL-AIR RATIO/CONTROL 
Commercialization yn 
oe ae 4:46885 (TI 
L-CLA G INTERACTI 
Demonstration of fuel resistant po pellet-cladding interaction. 
Phase I. Final report, 4:46411 (GEAP-23773-2) 
FUEL-COOLANT INTERACTIONS/TEST FACILITIES 
TUFCI, an experimental facility to study the molten-fuel-coolant 
interaction in a full-scale fuel element (LMFBR), 4:46526 
—_— 


See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
FUELS/COMBUSTION 
Application of the phased approach to environmental assessment 
to the emission assessment of conventional combustion services, 
4:45846 (EPA-600/7-78-168) 
FUELS/DECISION MAKING 
Generalized model for fuel choices with application to the paper 
industry, 4:46909 (CONF-790661-1) 
FUELS/EMISSION 
Application of the phased approach to environmental assessment 
to the emission assessment of conventional combustion services, 
=—" (EPA-600/7-78-168) 


See AEROSOLS 
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FURNACES 
See also GAS GENERATORS 
OIL FURNACES 
FURNACES/ENERGY CONSERVATION 
Commercialization strategy r ee for conservation product 
marketing, 4:46885 (T 1.28 55(Draft)) 
FURNACES/PERFORMA 
Garrett Energy Recah E anes Gasification Process, 4:46043 
Metal transfer during vacuum consumable arc remelting, 4:46949 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM 156/MAGNETIC DIPOLE MOMENTS 
Current densities in the projected Hartree-Fock approach. I. 
Magnetic moments, 4:47787 
GAGES ( (PRESSURE) 
See a” GAGES 
) 


oO 
See BILIARY TRACT 
CALCULI 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
GALLIUM/VOLTAMETRY 
Study of anodic stripping voltammetry - on the electrolytic 
—— and the dissolution of the deposits, 4:47095 (RFP- 
rans-187) 
GALLIUM 67/BLOOD-PLASMA CLEARANCE 
Desferoxamine mesylate (desferal): a contrast-enhancing agent for 
allium-67 imaging, 4:47490 
GALLIUM 67/SCINTISCANNING 
Desferoxamine mesylate (desferal): a contrast-enhancing agent for 
allium-67 ima 4:47490 
GALLIUM 68/POSTTRON SOURCES 
Precision measurement of annihilation point spread distributions 
for medically important positron emitters, 4:47493 (LBL-9169) 
GALLIUM 69 TARGET/ALPHA REACTIONS 
In-beam study of 7° As (30 to 55 MeV, excitation functions, 
angular distributions, shell models), 4:47777 
GALLIUM ALLOYS/TUNNEL EFFECT 
Proximity electron tunneling study of V and V3Ga, 4:47836 (IS- 


M-190) 
GALLIUM ARSENIDE SOLAR CELLS/DESIGN 
High bandgap window layer for GaAs solar cells and fabrication 
process therefor (Patent), 4:46087 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
High bandgap window layer for GaAs solar cells and fabrication 
process therefor (Patent), 4:46087 
GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 
TESTING 
Results of the solar cell experiments on the NTS-2 satellite after 
223 days in = Memorandum report jun 76-apr 78, 4:46065 
(AD-A-061857) 
GALLIUM ARSENIDE SOLAR CELLS/PHYSICAL RADIATION 
EFFECTS 


Results of the solar cell experiments on the NTS-2 satellite after 
223 days in orbit. Memorandum report jun 76-apr 78, 4:46065 
(AD-A-061857) 

GAME THEORY 

Differential game theoretic approach to economics of renewable 

resources (Cournot-Nash equilibrium), 4:47465 (CONF-790716- 


2) 
GAMMA DOSIMETRY/BUILDUP 
Polynomial form of gamma-ray buildup factor functions, 4:47830 
GAMMA RADIATION/RADIATION MONITORING 
Personal radiation monitor (PRM) -belt model Q-2941A (24 Jan 
1978) (Engineering Materials), 4:47306 (CAPE-1684(Rev.1)) 
GAMMA RADIATION/RBE 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
per fraction, 4:47515 
GAMMA SOURCES 
(See also specific radioisotopes.) 
GAMMA SOURCES/GAMMA DOSIMETRY 
Polynomial form of gamma-ray buildup factor functions, 4:47830 
GAMMA SPECTROMETEPS/DATA ANALYSIS 
Gamma spectra and nuclide identification catalog. 2nd edition, 
4:47780 (ORAU-132) 
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GAMMA SPECTROMETERS/DESIGN 
Proposal for a crystal-ball detector system, 4:47310 (PUB-5020) 
GAMMA SPECTROMETERS/POWER SUPPLIES 
High voltage power su oo Eye. Serer (Apr 1978) (Engineering 
ethods), 47244 (CAPE 
GAMMA SPECTROM STERS/PREAMPLIFIERS 
wk SCS losses in pulsed-feedback preamplifiers, 4:47309 
-8135 
GAMMA SPECTROMETERS/PULSE CIRCUITS 
Dynamic pulse difference circuit (Patent), 4:47311 
GAMMA SPECTROSCOPY/DATA PROCESSING 
Program for calculating gamma-gamma directional correlation 
coefficients and angular distribution coefficients for gamma rays 
of mixed multipolarities from partially aligned nuclei, 4:47749 
GAS BLANKETS 
Cold-plasma blankets, 4:47960 (CONF-7709167-) 
GAS CENTRIFUGES/EFFICIENCY 
Separation parameters of gas centrifuges, 4:45978 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS GENERATORS/PERFORMANCE 
Partial oxidation: pyrolysis of cattle feedlot manure in the SGFM 
reactor. Final report, September 1, 1976-August 31, 1977, 
4:46047 (ALO-3779-1) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/AFTERGLOW 
Electron energy balance in the afterglow in a metal-vapor laser, 
4:47216 
GAS LASERS/ENERGY BALANCE 
Electron energy balance in the afterglow in a metal-vapor laser, 
:472 


GAS LASERS/ENERGY SPECTRA 
Improved lasing performance of XeCl using Ar and Ne diluents, 
4:47202 
GAS LASERS/EXCITATION 
Generation of 16-um radiation in '**NHs by two-quantum 
excitation of the 2v™ 2(7,5) state, 4:47206 
Investigations of the radial-electron-beam diode for gas-laser 
excitation, 4:47203 
Modulation method for studying gas lasers, 4:47208 
GAS LASERS/FAR ULTRAVIOLET RADIATION 
a decay of the O*/sub u/ and 1/sub u/ states of Xez, 
4:47199 
GAS LASERS/KINETICS 
Kinetics and fusion laser potential for the terbium chloride- 
aluminum chloride vapor complex, 4:47198 
GAS LASERS/METASTABLE STATES 
Metastable decay rates in a Cu-metal-vapor laser, 4:47205 
GAS LASERS/MODE LOCKING 
Mode locking with synchronous-pumping of cw dye laser, 4:47209 
GAS LASERS/MODULATION 
Modulation method for studying gas lasers, 4:47208 
GAS LASERS/OPTICAL PUMPING 
Optical pumping of the vs + v4 band of the CF, molecule, 4:47193 
(LA-UR-79-1467) 
GAS LASERS/REACTION KINETICS 
Chemistry of electronically excited states of atoms. diatomic 
molecules and diatomic ions. Final report, 4:47191 (AD-A- 
062023) 
Exciplex laser kinetics. Interim technical report 1 Mar-31 Jul 1978, 
4:47189 (AD-A-061863) 
GAS LASERS/RESEARCH PROGRAMS 
Metal vapor excimer laser. Quarterly progress report, November 
1, 1978-January 31, 1979, 4:47192 (COO-4275-7) 
GAS TURBINES/CORROSION 
CFCC Development Program. Combustion chemistry evaluation, 
Task 4.4, 4:46358 (FE-2357-40) 
GAS TURBINES/HEAT EXCHANGERS 
Development of a ceramic tube heat exchanger with relaxing 
joints. Quarterly technical progress report, September 30, 1978- 
March 31, 1979, 4:46359 (FE-2556-23) 
GAS TURBINES/SURFACE COATING 
Develop sputter deposited, graded metal-ZrO. coatin Leaner 
for application to turbine hot-section components. 
technical report, 21 November 1975-30 September 1976, 4: 46355 
(AD-A-059051) 
GAS UTILITIES/ENERGY ANALYSIS 
Net energy analysis of a cogeneration-district heating system and 
two conventional alternatives, 4:46797 (CONF-790659-1) 
GAS UTILITIES/REGULATIONS 
Effect of proposed National Energy Act on electric and gas 
utilities, 4:46815 


GCFR TYPE REACTORS/FUEL CYCLE 


GASEOUS DIFFUSION 
Effect of a laser on gaseous diffusion, 4:45980 
GAS-INSULATED CABLES/DESIGN 
Three-conductor compressed gas cable optimization. Final report, 
4:46368 (EPRI-EL-702) 
GAS-INSULATED CABLES/ECONOMIC ANALYSIS 
Three-conductor compressed gas cable optimization. Final report, 
4:46368 (EPRI-EL-702) 
GAS-INSULATED CABLES/ELECTRICAL INSULATION 
Investigation of high-voltage particle-initiated breakdown in gas- 
insulated systems. Final report, 4:46369 (EPRI-EL-1007) 
GAS-INSULATED CABLES/FABRICATION 
Three-conductor compressed gas cable optimization. Final report, 
4:46368 (EPRI-EL-702) 
GAS-INSULATED CABLES/PERFORMANCE 
Three-conductor compressed gas cable optimization. Final report, 
4:46368 (EPRI-EL-702) 
GASOHOL PROGRAM 
See also GASOLINE 
SYNTHETIC FUELS 
GASOHOL PROGRAM/ANTIKNOCK RATINGS 
Flame propagation, autoignition and cobustion in alcohol- 
petroleum-air mixtures and other alternative fuels, 4:46044 
(COO-4486-4 
GASOHOL PROGRAM/ECONOMICS 
Gasohol: economic feasibility study. Final report, 4:46045 (SAN- 
1681-T1) 
GASOHOL PROGRAM/FEASIBILITY STUDIES 
Gasohol: economic feasibility study. Final report, 4:46045 (SAN- 
1681-T1) 
GASOHOL PROGRAM/FLAME PROPAGATION 
Flame propagation, autoignition and cobustion in alcohol- 
petroleum-air mixtures and other alternative fuels, 4:46044 
(COO-4486-4) 
GASOHOL PROGRAM/IGNITION 
Flame propagation, autoignition and cobustion in alcohol- 
petroleum-air mixtures and other alternative fuels, 4:46044 
(COO-4486-4) 
GASOLINE 
See also GASOHOL PROGRAM 
GASOLINE/ALLOCATIONS 
Proposed gasoline and diesel fuel rationing contingency plan: 
contingency rationing regulations. Contingency plan No. 7, 
4:45899 (DOE/TIC-10819) 
Proposed gasoline and diesel fuel rationing pets any | 
environmental impact assessment. Contingency plan 
4:45900 (DOE/TIC-10820) 
GASOLINE/REGULATIONS 
Proposed gasoline and diesel fuel rationing contingency plan: 
contingency rationing regulations. Contingency plan No. 7, 
4:45899 (DOE/TIC-10819) 
GASOLINE/SYNTHESIS 
Synthetic carbonaceous fuels and feedstocks (Patent; by 
hydrolysis of aqueous sodium carbonate/bicarbonate solution 
obtained by scrubbing atmospheric carbon dioxide with aqueous 
sodium hydroxide solution), 4:46037 
GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT 
See also STOMACH 
GASTROINTESTINAL TRACT/DOSE COMMITMENTS 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
GATING CIRCUITS/DESIG 
Signal mixer delay & gate ieee 1975) (Engineering Materials) , 
4:47346 (CAPE-2641) 
GCFR REACTOR/FUEL ASSEMBLIES 
Application of COBRA*GCFR to the CFTL bundle, 4:46449 
(CONF-790535-2) 
Core Flow Test Loop (CFTL) program, 4:46450 (CONF-790572- 
1 


GCFR REACTOR/REACTOR ACCIDENTS 
FRAP-GCFR: a code for the transient analysis of gas-cooled fast 
reactors, 4:46635 (CONF-790816-3) 
GCFR REACTOR/TEST FACILITIES 
Core Flow Test Loop (CFTL) program, 4:46450 (CONF-790572- 


1) 
GCFR TYPE REACTORS/COMMERCIALIZATION 
Gas-cooled reactors: the importance of their development , 
4:46437 (ORNL-5515) 
GCFR TYPE REACTORS/ECONOMICS 
Gas-cooled reactors: the importance of their development , 
4:46437 (ORNL-5515) 
GCFR TYPE REACTORS/FUEL CYCLE 
Gas-cooled reactors: the importance of their development , 
4:46437 (ORNL-5515) 





GCFR TYPE REACTORS/FUEL ELEMENTS 


GCFR TYPE REACTORS/FUEL ELEMENTS 
Determination of the slope and intercept of the universal velocity 
— from pressure loss measurements, 4:46448 (CONF- 
'90535-1) 
Reactor Development Program progress report, February 1979, 
4:46616 (ANL-RDP-80) 
GCFR TYPE REACTORS/FUEL RODS 
EIE, KfK joint heat transfer experiment on a single rod, 
roughened with — rounded ribs and cooled by various 
ases, 4:46469 (KFK-2674 
GCFR TYPE REACTORS/REACTOR ACCIDENTS 
FRAP-GCEFR: a code for the transient analysis of gas-cooled fast 
reactors, 4:46635 (CONF-7908 16-3) 
GCFR TYPE REACTORS/REACTOR SAFETY 
Nuclear reactor safety. Quarterly - ress report October 1- 
December 31, 1978, 4:46663 (NUREG/CR-0762) 
GEIGER-MUELLER COUNTERS/DESIGN 
Personal radiation monitor (PRM) -belt model Q-2941A (24 Jan 
1978) (Engineering Materials), 4:47306 (CAPE-1684(Rev.1)) 
GENE RECOMBINATION/GENETIC MAPPING 
Mathematically tractable family of genetic mapping functions with 
different amounts of interference, 4:47486 
GENERAL RELATIVITY THEORY/SCALAR FIELDS 
Evolution of classical scalar and vector fields in spaces with 
Killing vectors, 4:47852 
GENERAL RELATIVITY THEORY/VECTOR FIELDS 
Evolution of classical scalar and vector fields in spaces with 
Killing vectors, 4:47852 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENES 
Gene expression and malignant transformation, 4:47479 (LBL- 
623 


GENETIC MAPPING/MATHEMATICAL MODELS 

Mathematically tractable family of genetic mapping functions with 
different amounts of interference, 4:47486 

GENETICS 

Excursions along the interface between disruptive and stabilizing 

selection, 4:47487 (DOE/EV/71005-45) 
GEOCHEMICAL SURVEYS/DATA COMPILATION 

Hartford 1°x 2° NTMS area, Connecticut, New Jersey, and New 
York; data release, 4:45968 (GJBX-94(79)) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Wichita Falls NTMS Quadrangle, Texas, 4:45967 (GJBX- 
93(79)) 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Palestine NTMS Quadrangle, Texas, 4:45966 (GJBX-92(79)) 

GEOLOGIC FISSURES/PERMEABILITY 

Approach to the fracture hydrology at Stripa: preliminary results, 

4:47550 (LBL-7079) 
GEOLOGIC MODELS 

Study of the applicability of the geochemistry of gases in 

geothermal prospection, 4:46295 
GEOLOGIC STRATA/WATER INFLUX 
Petroleum industry experience in water injection, 4:45903 (LBL- 


8431) 
GEOPRESSURED SYSTEMS/LEGAL ASPECTS 
The geopressured geothermal resources of Texas: a report on legal 
ownership and royalty issues, 4:46304 (PB-286337) 
GEOPRESSURED SYSTEMS/OWNERSHIP 
The geopressured geothermal resources of Texas: a report on legal 
ownership and royalty issues, 4:46304 (PB-286337) 
GEOPRESSURED SYSTEMS/PLANNING 
Site specific analysis of geothermal development. Volume 1. 
Summary report, 4:46245 (HCP/T4014-01/1) 
GEOPRESSURED SYSTEMS/REGULATIONS 
The geopressured geothermal resources of Texas. Regulatory 
controls over water pollution, 4:46305 (PB-286479) 
GEOPRESSURED SYSTEMS/RESOURCE DEVELOPMENT 
Site specific analysis of geothermal development. Volume 1. 
Summary report, 4:46245 (HCP/T4014-01/1) 
GEOPRESSURED SYSTEMS/ROYALTIES 
The geopressured geothermal resources of Texas: a report on legal 
ownership and royalty issues, 4:46304 (PB-286337) 
GEOPRESSURED SYSTEMS/WATER POLLUTION 
The geopressured geothermal resources of Texas. Regulatory 
controls over water pollution, 4:46305 (PB-286479) 
GEOPRESSURED SYSTEMS/WELL DRILLING 
Geopressured-geothermal drilling and testing plan. General Crude 
Oil-Dept. of Energy Pleasant Bayou No. 2 well, Brazoria 
County, Texas, 4:46321 (NVO-194(Rev.1)) 
GEOTHERMAL ENERGY/DEMONSTRATION PROGRAMS 
Geothermal energy, research, development and demonstration 
program. Third annual report, 4:46303 (DOE/ET-0090) 
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GEOTHERMAL ENERGY/ENVIRONMENTAL IMPACTS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
GEOTHERMAL ENERGY/GOVERNMENT POLICIES 
Geothermal energy, research, development and demonstration 
program. Third annual report, 4:46303 (DOE/ET-0090) 
Susanville geothermal energy project. Summary report, 4:46306 
(SAN-1077-5) 
GEOTHERMAL ENERGY/HEAT TRANSFER 
Low-Temperature Heat Utilization Program, 4:46784 (ORNL- 


5513) 
GEOTHERMAL ENERGY/MEETINGS 
Seminar on geothermal energy, 4:46253 
Seminar on geothermal energy, 4:46266 
Susanville aor energy project. Summary report, 4:46306 
(SAN-1077-5) 
GEOTHERMAL ENERGY/REGIONAL ANALYSIS 
Geothermal energy, research, yr oy and demonstration 
program. Third annual report, 4:46303 (DOE/ET-0090) 
GEO IRMAL ENERGY/RESEARCH PROGRAMS 
Energy programs at the Johns Hopkins University Applied 
Physics Laboratory. Quarterly report, October-December 1978, 
4:46243 (APL/JHU-EQR-78-4) 
Geothermal energy, research, development and demonstration 
program. Third annual report, 4:46303 (DOE/ET-0090) 
Geothermal energy. Program summary, 4:46244 (DOE/ET-0101) 
Program for energy research and technologiess, 1977-1980. 
Annual report on new sources of energy, 1977, 4:46832 (NP- 


23498) 
GEOTHERMAL ENERGY/RESOURCE POTENTIAL 
Geothermal energy: research, development and demonstration 
program. Third annual report, 4:46303 (DOE/ET-0090) 
GEO IRMAL ENERGY. ERMODYNAMIC CYCLES 
<= Heat Utilization Program, 4:46784 (ORNL- 
5513) 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 
Geothermal energy conversion system (Patent), 4:46312 
GEOTHERMAL ENERGY CONVERSION/DIRECT CONTACT 
HEAT EXCHANGERS 
Development of a direct contact heat exchanger, Phase | study 
report, 4:46316 (N-78-32387) 
GEOTHERMAL ENERGY CONVERSION/TOTAL FLOW 
SYSTEMS 
Lawrence Livermore Laboratory geothermal energy program. A 
status report on the development of the Total-Flow concept, 
4:46317 (UCRL-50046-77) 
GEOTHERMAL FIELDS 
See also EAST MESA GEOTHERMAL FIELD 
LARDERELLO GEOTHERMAL FIELD 
MATSUKAWA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/ELECTRICAL SURVEYS 
Improvement of D.C. electric sounding methods for geothermal 
study of the Rhine Graben, 4:46283 
Magnetotelluric and geoelectric measurements for geothermal 
exploration in the Phlegraean Fields. Preliminary results, 
4:46276 
Report of electrical prospecting (No. 1-4), 4:46262 
GEOTHERMAL FIELDS/GEOLOGIC MODELS 
Seismological methods applied to Urach geothermal anomaly, 
4:46286 
GEOTHERMAL FIELDS/HEAT FLOW 
Report of discharged heat quantity survey (No. 2-3), 4:46258 
Report of discharge of heat (No. 1-3), 4:46261 
GEOTHERMAL FIELDS/MAGNETIC SURVEYS 
Determination of the Curie isotherm from aeromagnetic data, 
4:46281 
Geomagnetic anomalies in geothermal areas - Rhine Graben and 
Urach area, 4:46280 
GEOTHERMAL FIELDS/MAGNETOTELLURIC SURVEYS 
Magnetotelluric and a measurements for geothermal 
exploration in the Phlegraean Fields. Preliminary results, 
4:46276 
GEOTHERMAL FIELDS/MICROEARTHQUAKES 
Research and characterization of seismic noise in geothermal 
areas, 4:46265 
GEOTHERMAL FIELDS/SEISMIC NOISE 
Microseismic investigation of the Urach geothermal anomaly, 
4:46284 
Preliminary study of the geodynamic effects caused by cyclic 
injection, 4:46264 
Research and characterization of seismic noise in geothermal 
areas, 4:46265 
GEOTHERMAL FIELDS/SEISMIC SURVEYS 
Microseismic investigation of the Urach geothermal anomaly, 
4:46284 
Research and characterization of seismic noise in geothermal 
areas, 4:46265 
Seismological methods applied to Urach geothermal anomaly, 
4:46286 
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GEOTHERMAL FLUIDS 
See also BRINES 
THERMAL WATERS 
GEOTHERMAL FLUIDS/ABSORPTION SPECTROSCOPY 
Trace metal characterization and speciation in geothermal effluent 
by multiple scanning anodic as voltammetry and atomic 
absorption analysis, 4:46287 (RLO-2225-T1) 
GEOTHERMAL FLUIDS/CHEMICAL ANALYSIS 
= of trace element analysis to geothermal waters, 
4 


GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 

Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 

Geothermal fluid investigations at RGI’s East Mesa test site. Part 
I: experience with field test loops, 4:46327 (PNL-2556) 

Study of the applicability of the geochemistry of gases in 
geothermal prospection, 4:46295 

Trace metal characterization and speciation in geothermal effluent 
by multiple scanning anodic stripping voltammetry and atomic 
absorption analysis, 4:46287 (RLO-2325-T1 

GEOTHERMAL FLUIDS/CHEMICAL REACTIONS 

Chemical reactions occurring during the exploitation of 
geothermal well doublet: thermodynamic and experimental 
approach for the case of the Dogger Reservoir in the Paris 
Basin, 4:46301 

GEOTHERMAL FLUIDS/CORROSION INHIBITORS 

Treatment methods for geothermal brines, 4:46326 (LBL-9100) 

GEOTHERMAL FLUIDS/FLOCCULATION 
Treatment methods for geothermal brines, 4:46326 (LBL-9100) 
GEOTHERMAL FLUIDS/GAS ANALYSIS 

Study of the applicability of the  eeaatd of gases in 

geothermal prospection, 4:46295 
GEOTHERMAL FLUIDS/GEOCHEMISTRY 

Suggestions for a geochemical prospecting of geothermal systems. 

A first survey of the Italian thermal springs, 4:46297 
GEOTHERMAL FLUIDS/SALINITY 

Preliminary methods and results in the study of phreatomagmatic 

explosions (Latian volcanic area, Central Italy), 4:46256 
GEOTHERMAL FLUIDS/SCALING 

Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 

Scale inhibition in geothermal operations: experiments with 
Dequest 2060 phosphonate in Republic's East Mesa Field, 
4:46325 (LBL-9089) 

GEOTHERMAL FLUIDS/THERMODYNAMIC PROPERTIES 

Geothermal fluid investigations at RGI’s East Mesa test site. Part 
I: experience with field test loops, 4:46327 (PNL-2556) 

GEOTHERMAL FLUIDS/VOLTAMETRY 

Trace metal characterization and speciation in geothermal effluent 
by multiple scanning anodic stripping voltammetry and atomic 
absorption analysis, 4:46287 (RLO-2225-T1) 

GEOTHERMAL HEATING SYSTEMS/PERFORMANCE 

Preliminary results of the new geothermal domestic heating 
system at CREIL, 4:46333 

GEOTHERMAL POWER PLANTS/DESIGN 

Design study of a thermohydraulic loop for the conversion of 
geothermal energy (low enthalpy) into electricity, 4:46313 

Matsukawa geothermal power plant- Encounter with energy 
saving age, 4:46315 

GEOTHERMAL POWER PLANTS/REVIEWS 

Geothermal power plants around the world. A sourcebook on the 
production of electricity from geothermal energy, draft of 
Chapter 10, 4:46311 (COO-4051-42) 

GEOTHERMAL RESOURCES/ENVIRONMENTAL IMPACTS 

Imperial Valley environmental project: air quality assessment, 
4:46310 (UCRL-52699) 

Model of leaf photosynthesis and the effects of simple gaseous 
sulfur compounds (H2S and SOz), 4:46308 (UCRL-52643) 

User’s manual for QUERY: a computer program for retrieval of 
environmental data, 4:46309 (UCRL-52679) 

GEOTHERMAL RESOURCES/HEAT EXTRACTION 

Optimal geothermal resource extraction for electric power 

applications, 4:46248 (COO-4713-T7) 
GEOTHERMAL RESOURCES/PLANNING 

Susanville geothermal energy project. Summary report, 4:46306 
(SAN-1077-5) 

GEOTHERMAL RESOURCES/RESOURCE DEVELOPMENT 

Imperial Valley environmental project: air quality assessment, 
4:46310 (UCRL-52699) 

Southwest regional geothermal operations research program. 
Summary report. First project year, June 1977-August 1978, 
4:46246 (IDO-10080) 

GEOTHERMAL SPACE HEATING/COMPUTER-AIDED 

DESIGN 

Investigation of the optimal use of geothermal waters for the 
heating of several types of dwelling in various European 
climates, 4:46332 


GERMAN FEDERAL REPUBLIC/GEOTHERMAL 


GEOTHERMAL SPACE HEATING/HEAT PUMPS 
Investigation of the optimal use of geothermal waters for the 
heating of several types of dwelling in various European 
climates, 4:46332 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/HEAT SOURCES 
Shallow magnetic reservoirs as heat source of geothermal systems: 
preliminary interpretation of data available for the Neapolitan 
active volcanic areas, 4:46255 
GEOTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Shallow magnetic reservoirs as heat source of geothermal systems: 
preliminary interpretation of data available for the Neapolitan 
active volcanic areas, 4:46255 
Study on a mathematical model of the influence of heterogeneities 
ofa — deposit on its behavior during exploitation, 


4:462 
GEOTHERMAL WELLS/CEMENTS 
Cementing of geothermal wells. Progress report No. 10, July- 
September 1978, 4:46318 tae coe 
Drilling muds and cements for high temperature application in 
eothermal wells, 4:46324 
GEOTHERMAL WELLS/FLOW RATE 
Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 
GEOTHERMAL WELLS/PLANNING 
Geopressured-geothermal drilling and testing plan. General Crude 
Oil-Dept. of — Pleasant Bayou No. 2 well, Brazoria 
County, Texas, 4:46321 (NVO-194(Rev.1)) 
GEOTHERMAL WELLS/PRESSURE MEASUREMENT 
Design and testing of instruments for measurements in geothermal 
wells, 4:46302 
Well testing in two-phase geothermal wells, 4:46263 
GEOTHERMAL WELLS/TEMPERATURE LOGGING 


Design and testing of instruments for measurements in geothermal 
wells, 4:46302 
GEOTHERMAL WELLS/TESTING 
Geopressured-geothermal drilling and testing plan. General Crude 
Oil-Dept. of — Pleasant Bayou No. 2 well, Brazoria 


County, Texas, 4:46321 (NVO-194(Rev.1)) 
GEOTHERMAL WELLS/WELL COMPLETION 
Completion report: Raft River Geothermal Production Well Four 
(RRGP-4), 4:46319 (IDO-10081) 
Completion report: Raft River Geothermal Production Well Five 
(RRGP-S), 4:46320 (IDO-10082) 
GEOTHERMAL WELLS/WELL DRILLING 
Completion report: Raft River Geothermal Production Well Four 
(RRGP-4), 4:46319 (IDO-10081) 
Continuous chain bit development, 4:46323 (SAND-79-1433C) 
Drilling muds and cements for high temperature application in 
eothermal wells, 4:46324 
GEO RMOMETRY 
Conditions for using chemical geothermometers. Case of the 
Plombieres massif (France), 4:46293 
GERM CELLS/RADIATION EFFECTS 
Analysis of chromosome aberrations in mammalian germ cells, 
4:47496 
GERMAN FEDERAL REPUBLIC/ELECTRICAL SURVEYS 
Improvement of D.C. electric sounding methods for geothermal 
study of the Rhine Graben, 4:46283 
Magnetotelluric and electric soundings in the Urach area, 4:46275 
GERMAN FEDERAL REPUBLIC/ELECTROMAGNETIC 
SURVEYS 
Geomagnetic and magnetotelluric soundings in the area of the 
middle European rift systems, = Rheingraben, in search 
for geothermal resources, 4:4627 
GERMAN FEDERAL REPUBLIC/GEOCHEMICAL SURVEYS 
Geochemical and isotope-geological investigations on thermal 
waters and surface waters from the Rhine Graben and the north 
Black Forest, 4:46300 
GERMAN FEDERAL REPUBLIC/GEOTHERMAL 
EXPLORATION 
oer and interpretation of the geothermal anomaly in the 
hine Graben, 4:46274 
Geology of the Neuffen-Urach heat anomaly at the north 
boundary of the Schwabisch Alb., 4:46267 
— and magnetotelluric soundings in the area of the 
middle European rift systems, especially Rheingraben, in search 
for geothermal resources, 4:46277 
Geomagnetic anomalies in geothermal areas - Rhine Graben and 
Urach area, 4:46280 
Microseismic investigation of the Urach geothermal anomaly, 
4:46284 
Seismological methods applied to Urach geothermal anomaly, 
4:46286 





GERMAN FEDERAL REPUBLIC/GEOTHERMAL FIELDS 


Study of the conductivity anomalies in the Rhine Graben, 4:46278 
GERMAN FEDERAL REPUBLIC/GEOTHERMAL FIELDS 
Geomagnetic = in geothermal areas - Rhine Graben and 
Urach area, 4:46 
Seismological poet -ww applied to Urach geothermal anomaly, 


:46286 
GERMAN FEDERAL REPUBLIC/GEOTHERMAL GRADIENTS 
oe and interpretation of the geothermal anomaly in the 
hine Graben, 4:46274 
GERMAN FEDERAL REPUBLIC/HEAT FLOW 
Geochemical and isotope-geological investigations on thermal 
waters and surface waters from the Rhine Graben and the north 
Black Forest, 4:46300 
GERMAN FEDERAL REPUBLIC/LMFBR TYPE REACTORS 
Future plans for the design and construction of fast reactor power 
Stations, 4:46518 
Future plans for the design and construction of fast reactor power 
stations in the Federal Republic of Germany, 4:46520 
Past and present role of fast breeder reactors in the Federal 
Republic of Germany, 4:46488 
Past and present role of fast breeder reactors, 4:46493 
GERMAN FEDERAL REPUBLIC/MAGNETIC SURVEYS 
Geomagnetic anomalies in geothermal areas - Rhine Graben and 
Urach area, 4:46280 
Magnetotelluric and electric soundings in the Urach area, 4:46275 
Study of the conductivity anomalies in the Rhine Graben, 4:46278 
GERMAN FEDERAL REPUBLIC/MAGNETOTELLURIC 
SURVEYS 
Geomagnetic and magnetotelluric soundings in the area of the 
middle European rift systems, especially Rheingraben, in search 
for geothermal resources, 4:46277 
Magnetotelluric and electric soundings in the Urach area, 4:46275 
Study of the conductivity anomalies in the Rhine Graben, 4:46278 
GERMAN FEDERAL REPUBLIC/PEBBLE BED REACTORS 
Gas Reactor International Cooperative Program. Interim report. 
Safety and licensing evaluaion of German Pebble Bed Reactor 
concepts, 4:46530 (COO-4057-7) 
GERMAN FEDERAL REPUBLIC/RENEWABLE ENERGY 
SOURCES 
Program for energy research and technologiess, 1977-1980. 
Annual report on new sources of energy, 1977, 4:46832 (NP- 
23498) 
GERMAN FEDERAL REPUBLIC/RIVERS 
Investigating salt and pollutant concentrations in the upper Elbe 
near Geesthacht, 4:47444 (GKSS-79-E-6) 
GERMAN FEDERAL REPUBLIC/SEISMIC SURVEYS 
Microseismic investigation of the Urach geothermal anomaly, 
4:46284 
Use of explosion seismics for the study of the Urach area, 4:46285 
GERMAN FEDERAL REPUBLIC/THERMAL WATERS 
Geochemical and isotope-geological investigations on thermal 
waters and surface waters from the Rhine Graben and the north 
Black Forest, 4:46300 
GERMANIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
GERMANIUM/OPTICAL PROPERTIES 
Photoacoustic characterization of cw argon-ion laser irradiation of 
Ge, 4:46990 
GERMANIUM/PION PLUS REACTIONS 
Channeling of pions and protons up to 25 GeV/c. Progress report, 
July 1, 1978-Marh 30, 1979 (Summaries of research activities at 
New York State Univ.), 4:47835 (COO-50001-1) 
GERMANIUM/PROTON REACTIONS 
Channeling of pions and protons up to 25 GeV/c. Progress report, 
July 1, 1978-Marh 30, 1979 (Summaries of research activities at 
New York State Univ.), 4:47835 (COO-50001-1) 
GERMANIUM ALLOYS/CRITICAL CURRENT 
LASL NbsGe conductor development. Eleventh quarterly 
progress report, January 1-March 31, 1979, 4:46371 (LA-7864- 
PR 


GERMANIUM OXIDES/MORPHOLOGY 
Kinetics, morphology and thermodynamics of the solid-liquid 
transition of non-metals. Progress report, March 1, 1978- 
February 28, 1979, 4:47069 (COO-2407-7) 

GERMANIUM OXIDES/THERMODYNAMIC PROPERTIES 
Kinetics, morphology and thermodynamics of the solid-liquid 
transition of non-metals. Progress report, March 1, 1978- 

February 28, 1979, 4:47069 (COO-2407-7) 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/ENVIRONMENTAL 
IMPACTS 
Air quality as the limiting factor on development of the Geysers 
geothermal resources, 4:46307 (NP-23818) 
GIANT CELLS 
See TUMOR CELLS 
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GINZBURG-LANDAU THEORY/VORTICES 
Multivortex solutions of the Ginzburg-Landau equations, 4:47738 
GLASS/THERMAL EXPANSION 
Thermal expansion and density measurements of molten and solid 
materials * hi h temperatures by the gamma attenuation 
technique, 4:46988 (SAND-79-0074) 
GLASS IN USTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries SIC 20-25, 27, 30-32, 34-39. Final report (1967, 
1971, and 1974), 4:46913 (DOE/T IC-10779(Vol.3)(Ch.4)(Pt. 1)) 
GLAZING MATERIALS/PERFORMANCE 
Weatherability tests o + glazing materials for collectors, 
4:46234 (UCRL-81877 
GLAZING MATERIALS/ WEATHERING 
Weatherability tests o} + ad glazing materials for collectors, 
4:46234 (UCRL-81877 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOW DISCHARGES/GAIN 
Possibility of attaining the ~~ values of the gain in a plasma 
of a mixture of CO2:N2:He, 4 
GLUCOSE/ANAEROBIC DIGESTION 
Fast production of methane by anaerobic digestion. Volume 1. 
Final report, May 24, 1976-December 31, 1978, 4:46039 (COO- 
2900-17(Vol.1)) 
GLYCYLGLYCINE/CRYSTAL STRUCTURE 
Deformation electron density of a-glycylglycine at 82 K. II. The 
x-ray diffraction study, 4:47065 
GLYCYLGLYCINE/X-RAY DIFFRACTION 
Deformation electron density of a-glycylglycine at 82 K. II. The 
x-ray diffraction study, 4:47065 
GNOME EVENT/DECONTAMINATION 
Decommissioning and decontamination activity, Gnome Site, 
Eddy County, New Mexico, 4:47414 (DOE/EA-0022) 
GOLD 197 TARGET/PION REACTIONS 
(7,7°N) reactions on 75Mg and '*7 Au, 4:47767 
GONADS/RADIONUCLIDE KINETICS 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
United States uranium enrichment — 4:45973 
GRAIN BOUNDARIES/DISLOCATIONS 
Observation of intrinsic and extrinsic auction grain boundary 
dislocations in [001] high angle twist boundaries in MgO, 
4:47042 (COO-5002-6) 
GRAIN BOUNDARIES/MIGRATION LENGTH 
Diffusion induced grain boundary migration, 4:47833 (COO-5002- 


2) 
GRANITES/HEATING 
Calculation of the 5kW full scale heater test at Stripa with 
- rature dependent thermal conductivity and expansion 
icient (Thermal loading effects from waste repository), 
4: "46003 (UCID-18207) 
GRANITES/PERMEABILITY 
Approach to the fracture hydrology at Stripa: preliminary results, 
4:47550 (LBL-7079) 
GRANTS/INDEXES 
Research, demonstration, training, and fellowship awards a 
awards during October 1977-March 1978, 4:47390 (PB-289857) 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/ADSORPTION 
Theory of orientational epitaxy in the self-consistent phonon 
roximation, 4:47077 
GRAPHITE/CHARGED-PARTICLE TRANSPORT 


Characteristic x rays due to projectiles moving through solids, 
7822 


GRAPHITE/CLATHRATES 

Phase transitions in potassium-intercalated graphite: KC2s, 4:47066 
GRAPHITE/EPITAXY 

Theory of orientational epitaxy in the self-consistent phonon 


_ roximation, 4:47: 
GRAP ITE/ORDER-DISORDER TRANSFORMATIONS 
Phase transitions in potassium-intercalated graphite: KC2s, 4:47066 
GRAPHITE/PHASE TRANSFORMATIONS 
Phase transitions in potassium-intercalated graphite: KC2s, 4:47066 
GRAPHITE/SYNTHESIS 
Graphite morphologies in the solidification of high purity Fe-C-Si 
alloys, 4:47064 (as. 4693) 
GRAPHITE/YIELD STRENGTH 
Modified Weibull theory for the strength of granular brittle 
material, 4:47070 (GA-A-15228) 
GRASS/CONTAMINATION 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
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GRASS/RADIOACTIVITY 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

GRAVITATIONAL FIELDS/ENERGY-MOMENTUM TENSOR 

Supercurrent, 4:47745 

GREAT BRITAIN 
See UNITED KINGDOM 
GREAT LAKES 

Overview of future western coal transport on Great Lakes 

shipping, 4:45871 (ANL/EES-TM-51) 
GREAT LAKES REGION 
See also MICHIGAN 


OHIO 
GREAT LAKES REGION/ENERGY DEMAND 

Trends and issues in energy supply and demand in the Midwest, 

4:46804 (ANL/EES-TM-48 
GREAT LAKES REGION/ENERGY SUPPLIES 

Trends and issues in energy supply and demand in the Midwest, 

4:46804 (ANL/EES-TM-48) 
GREEN OIL 

See SHALE OIL FRACTIONS 
GREENHOUSES 

Solar sustenance project. Phase II. A workshop program for solar 
greenhouse and windowbox construction with performance 
testing. Final report, 4:46216 (PB-286394) 

GREENHOUSES/ENERGY CONSUMPTION 
Greenhouse research in Sweden, 4:46907 (STU-76-6499) 
GROSS NATIONAL PRODUCT/ENERGY CONSUMPTION 

Survey of the research into energy-economy interactions. Volume 

I: survey, 4:46766 (DOE/TIC-10134(Vol.1)) 
GROUND MOTION/MATHEMATICAL MODELS 

Gas Centrifuge Enrichment Plant seismic time history 
development, 4:45975 (ORNL/ENG/TM-17) 

GROUND WATER/CHEMICAL COMPOSITION 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Pratt NTMS Quadrangle, Kansas, 4:45960 (GJBX-83(79)) 

Knoxville 1°x 2° NTMS area, North Carolina, South Carolina, 
and Tennessee: data release. Hydrogeochemical and stream 
sediment reconnaissance, 4:45953 (GJBX-75(79)) 

GROUND WATER/RADIOACTIVITY 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-1i) 

GROUND WATER/RADIONUCLIDE MIGRATION 

Analysis of the REPFLO hydraulic model NMA L12, 4:46007 
(UCRL-15022) 

Laboratory studies of radionuclide distributions between selected 
groundwaters and geologic media. Progress report, January 1- 
March 31, 1979, 4:45997 (LA-7780-PR) 

GROUND WATER/WATER POLLUTION 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

GROUND WATER/WATER RESOURCES 
A systematic examination of issues in conjunctive use of ground 
and surface waters. Final report, 4:47425 (PB-285958) 
GROUND-WATER RESERVES 
See AQUIFERS 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/BASELINE ECOLOGY 

Preliminary bio-ecologic investigations at the OTEC Gulf of 

Mexico site - 29°N 88°W, 4:46141 (CONF-780236-P1) 
GULF OF MEXICO/BATHYMETRY 


Results from the Gulf of Mexico-OTEC far-field numerical model, 


4:46144 (CONF-780236-P1) 
GULF OF MEXICO/INFRARED SURVEYS 
Analysis of sea-surface temperature variations in the Gulf of 
Mexico using satellite data for OTEC siting, 4:46139 (CONF- 
780236-P1) 
GULF OF MEXICO/OCEAN THERMAL ENERGY 
CONVERSION 


Results from the Gulf of Mexico-OTEC far-field numerical model, 


4:46144 (CONF-780236-P1) 
GULF OF MEXICO/TEMPERATURE GRADIENTS 
Ocean thermal and velocity characteristics of the eastern Gulf of 
Mexico relative to the placement of an OTEC plant: a progress 
report, 4:46140 (CONF-780236-P1) 
GULF OF MEXICO/TEMPERATURE MEASUREMENT 
Analysis of sea-surface temperature variations in the Gulf of 
Mexico using satellite data for OTEC siting, 4:46139 (CONF- 
780236-P1) 


HANFORD RESERVATION/SEDIMENTS 


GULF OF MEXICO/WATER CURRENTS 
Ocean thermal and velocity characteristics of the eastern Gulf of 
Mexico relative to the oounes of an OTEC plant: a progress 
report, 4:46140 (CONF-780236-P1) 
GUNS/EXPLODING WIRES 
Electric gun: a new tool for ultrahigh-pressure research, 4:47235 
(UCRL-52752) 
GYROCONS/COMPUTER-AIDED DESIGN 
Computer modeling of the gyrocon, 4:47289 (LA-UR-79-704) 


H 


HADDAM NECK REACTOR 
See CONNECTICUT YANKEE REACTOR 
HADRON REACTIONS/ELASTIC SCATTERING 
ms < energy hadron-nucleus collisions (AKG cutting rules), 
:47700 (CU-TP-137) 
HADRON REACTIONS/RESEARCH PROGRAMS 
High energy physics studies of particle interactions in heavy 
elements. Annual progress report, May 15, 1977-May 14, 1978 
(Summaries of research activities at Univ. of Washington), 
4:47642 (DOE/ER/70027-9) 
HADRON-HADRON INTERACTIONS/CORRELATIONS 
Correlation analysis of inelastic processes, 4:47712 
HADRON-HADRON INTERACTIONS/ELASTIC SCATTERING 
High-P/sub T/ theory in @ spin, 4:47703 
Reggeon field theory and the crossover phenomenon, 4:47702 
Spin measurements in hadronic high momentum transfer 
scattering, 4:47662 
HADRON-HADRON INTERACTIONS/GLUON MODEL 
Quark-gluon plasma and the production of leptons, photons, and 
psions in hadron collisions, 4:47708 
HADRON-HADRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
High-P/sub T/ theory in a spin, 4:47703 
Spin measurements in hadronic high momentum transfer 
scattering, 4:47662 
HADRON-HADRON INTERACTIONS/INELASTIC 
SCATTERING 
Correlation analysis of inelastic processes, 4:47712 
HADRON-HADRON INTERACTIONS/PARTICLE 
PRODUCTION 
High energy predictions in Q.C.D. (Parton model, wee partons, 
cut vertices, Wilson expansion), 4:47685 (CU-TP-139) 
Quark-gluon plasma and the production of leptons, photons, and 
psions in hadron collisions, 4:47708 
HADRON-HADRON INTERACTIONS/PLASMA 
Quark-gluon plasma and the production of leptons, photons, and 
psions in hadron collisions, 4:47708 
HADRON-HADRON INTERACTIONS/QUARK MODEL 
Quark-gluon plasma and the production of leptons, photons, and 
psions in hadron collisions, 4:47708 
HADRONS 
See also BARYONS 
MESONS 
RESONANCE PARTICLES 
HADRONS/PARTICLE PRODUCTION 
Experimental review of beam polarization in high energy e* e~ 
storage rings, 4:47265 
High energy predictions in Q.C.D. (Parton model, wee partons, 
cut vertices, Wilson expansion), 4:47685 (CU-TP-139) 
HADRONS/WAVE FUNCTIONS 
High energy hadron-nucleus collisions (AKG cutting rules), 
4:47700 (CU-TP-137) 
HAFNIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
HAFNIUM 180/MAGNETIC DIPOLE MOMENTS 
Current densities in the projected Hartree-Fock approach. I. 
Magnetic moments, 4:47787 
HALL GENERATORS 
See MHD GENERATORS 
HAMILTON OPERATORS 
See HAMILTONIANS 
HAMILTONIANS/CALCULATION METHODS 
Calculation of traces in the free energy of a model Hamiltonian, 
4:47844 (CU-TP-140) 
HANFORD RESERVATION/RADIOACTIVE WASTE 
MANAGEMENT 
Granulometric data 216-S crib facilities monitoring well 
sediments, 4:47407 (RHO-LD-70) 
HANFORD RESERVATION/SEDIMENTS 
Granulometric data 216-S crib facilities monitoring well 
sediments, 4:47407 (RHO-LD-70) 





HARTSVILLE-1 REACTOR/SOCIO-ECONOMIC 


HARTSVILLE-1 REACTOR/SOCIO-ECONOMIC FACTORS 
Economic impact analysis of energy facilities with particular 
reference to the Hartsville, Tennessee, area, 4:46576 (ORNL/ 


-6627) 
HARTSVILLE-2 REACTOR/SOCIO-ECONOMIC FACTORS 
Economic impact analysis of energy facilities with particular 
reference to the Hartsville, Tennessee, area, 4:46576 (ORNL/ 


M-6627) 
HARTSVILLE-3 REACTOR/SOCIO-ECONOMIC FACTORS 
Economic impact analysis of energy facilities with particular 
Tecan’ the Hartsville, Tennessee, area, 4:46576 (ORNL/ 
HARTSVILLE-4 REACTOR/SOCIO-ECONOMIC FACTORS 
Economic impact analysis of energy facilities with particular 
reference to the Hartsville, Tennessee, area, 4:46576 (ORNL/ 
TM-6627) 
HARVESTING/TECHNOLOGY ASSESSMENT 
The economics and engineering of large-scale algae biomass 
ome systems, 4:46088 (PB.287868) 
HASTELLOY X/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
ay gas cooled reactor systems definition, 4:46432 (COO- 
HASTELLOY X/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
e810" gas cooled reactor systems definition, 4:46432 (COO- 
-1 
HASTELLOY X/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
HASTELLOYS 
See also HASTELLOY X 
HASTELLOYS/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
HASTELLOYS/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Ag gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
HASTELLOYS/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
— gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
HAWAII/COASTAL WATERS 
Behavior of nearsurface ocean currents, plankton biology benthic 
currents and ocean temperatures to depths of 2200 feet at a 
potential OTEC site off Keahole Point, Hawaii, 4:46149 
(CONF-780236-P1) 
HAWAII/WATER CURRENTS 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
HAWAII/WATER WAVES 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
HAWAII/WAVE FORCES 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
HAWAII/WIND 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
HAZARDOUS MATERIALS/RESEARCH PROGRAMS 
Research, demonstration, training, and fellowship awards listing 
awards during October 1977-March 1978, 4:47390 (PB-229857) 
H-COAL PROCESS/PROCESS CONTROL 
Study of ebullated bed fluid dynamics for H-coal. Quarterly 
progress report No. 4, September 1-November 30, 1978, 4:45818 
(FE-2588-15) 
HEALTH HAZARDS 
See also RADIATION HAZARDS 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART 
See also MYOCARDIUM 
HEART/BIOCHEMISTRY 
Isolation and characterization of a Ca** carrier candidate from 
> haan inner mitochondrial membrane, 4:47480 (UR-3490- 


1 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/OPERATION 
Hydride engines, 4:47249 (SAND-78-2303C) 
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HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
FLUIDIZED BED HEAT EXCHANGERS 
HEAT PUMPS 
Design, R and D, and manufacture of the components of 
secondary circuits for fast sodium power plant, 4:46513 
HEAT EXCHANGERS/ANTIFOULANTS 
Biofouling control system for an OTEC advanced power plant, 
4:46197 (CONF-780236-P4) 
HEAT EXCHANGERS/BIOLOGICAL FOULING 
Biofouling control system for an OTEC advanced power plant, 
4:46197 (CONF-780236-P4) 
Evaluation of some mechanical cleaning methods for the control 
of microbiofouling in heat exchange, 4:46196 (CONF-780236- 
P4) 


Measurements of biofouling in OTEC heat exchangers, 4:46193 
(CONF-780236-P4) 

Measurement of the effect of biofouling and cleaning on the heat 
transfer characteristics of large diameter tubes, 4:46194 (CONF- 
780236-P4) 

HEAT EXCHANGERS/CORROSION 

Corrosion results from a 72-day field test of simulated OTEC 
aluminum heat exchanger surfaces at St. Croix, U.S.V.1., 
4:46200 (CONF-780236-P4) 

Engineer, design, construct, test, and evaluate a pressurized 

uidized bed pilot plant using high sulfur coal for production of 
electric power, Phase I. Preliminary engineering. Technology 
Support Test Report: Metallurgical evaluation of heat 
exchanger tubes tested in the Dorr-Oliver 12” diameter 
atmospheric fluosolids reactor, 4:46346 (FE-1726-37) 
HEAT EXCHANGERS/CORROSION PROTECTION 

Electromagnetic water treatment and fouling of heat exchangers, 

4:46148 (CONF-780236-P1) 
HEAT EXCHANGERS/DESIGN 

1 MWe heat exchangers for OTEC status report February 1978, 
4:46170 (CONF-780236-P3) 

Compact heat exchanger concept for ocean thermal power plants, 
4:46182 (CONF-780236-P3) 

Vertical tube falling film heat exchangers in an OTEC power 
system, 4:46162 (CONF-780236-P2) 

HEAT EXCHANGERS/FLUID FLOW 

Flow-velocity-dependence of damping in tube arrays subjected to 
liquid cross flow, 4:46548 (ANL-CT-79-20) 

Fluid dynamic and heat transfer studies of OTEC heat exchangers, 
4:46178 (CONF-780236-P3) 

HEAT EXCHANGERS/FOULING 

Nature of petroleum process fouling - results of a practical 

instruement (UOP Monirex Fouling Test), 4:45898 
HEAT EXCHANGERS/HEAT TRANSFER 

Fluid dynamic and heat transfer studies of OTEC heat exchangers, 

4:46178 (CONF-780236-P3) 
HEAT EXCHANGERS/INSPECTION 

Examination of interior surfaces using glow-discharge illumination 

(Patent), 4:46565 
HEAT EXCHANGERS/JOINTS 

Development of a ceramic tube heat exchanger with relaxing 
joints. Quarterly technical progress report, September 30, 1978- 
March 31, 1979, 4:46359 (FE-2556-23) 

HEAT EXCHANGERS/MATERIALS 

Materials selection for ocean thermal energy conversion heat 

exchangers, 4:46203 (CONF-780236-P4) 
HEAT EXCHANGERS/MATERIALS TESTING 

Effect of velocity on the seawater corrosion resistance of two 
aluminum alloys, 4:46202 (CONF-780236-P4) 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power, Phase I. Preliminary engineering. Technology 
Support Test Report: Metallurgical evaluation of heat 
exchanger tubes tested in the Dorr-Oliver 12” diameter 
atmospheric fluosolids reactor, 4:46346 (FE-1726-37) 

Evaluation of selected plastics for application in OTEC heat 
exchangers, 4:46198 (CONF-780236-P4) 

Performance of aluminum alloys in ammonia-sea water solutions, 
4:46201 (CONF-780236-P4) 

HEAT EXCHANGERS/MECHANICAL VIBRATIONS 

Acoustic radiation and scattering from a group of circular 

cylinders (LMFBR), 4:46442 (ANL-CT-79-32) 
HEAT EXCHANGERS/NUCLEATE BOILING 

Tests of the JHU/APL heat exchanger concept, 4:46184 (CONF 
780236-P3) 

HEAT EXCHANGERS/PERFORMANCE 

Plate heat exchangers for OTEC, 4:46181 (CONF-780236-P3) 

Tests of the JHU/APL heat exchanger concept, 4:46184 (CONF- 
780236-P3) 

HEAT EXCHANGERS/PERFORMANCE TESTING 

Evaluation of measured heat transfer coefficients in an 

ere OTEC heat exchanger, 4:46199 (CONF-780236- 
4 
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Fluid dynamic and heat transfer studies of OTEC heat exchangers, 
4:46178 (CONF-780236-P3) 
High pressure ceramic heat exchanger. Phase I: deadhead 
experimental verification (For externally fired gas turbines), 
356 (COO-4236-3) 
Performance tests of 1MWt OTEC heat exchangers, 4:46169 
(CONF-780236-P3) 
HEAT EXCHANGERS/REVIEWS 
Vertical falling film heat transfer: a literature survey, 4:46173 
(CONF-780236-P3) 
HEAT EXCHANGERS/SIMULATION 
Concurrent studies of enhanced heat transfer and materials for 
ocean thermal heat oon tani Semi-annual progress report, 
March 1-August 31, 1978, 4:46206 (COO-2641-7) 
HEAT EXCHANGERS/SURFACE CLEANING 
Evaluation of some mechanical cleaning methods for the control 
= Witewnex.; in heat exchange, 4:46196 (CONF-780236- 
4 
Measurement of the effect of biofouling and cleaning on the heat 
transfer characteristics of large diameter tubes, 4:46194 (CONF- 
780236-P4) 
HEAT EXCHANGERS/TECHNOLOGY ASSESSMENT 
Heat exchanger technology needs for conservation research and 
a ERDA. Technical memo, 4:46915 (AD-A-058893) 
HEAT P 
See also SOLAR-ASSISTED HEAT PUMPS 
HEAT PUMPS/RESEARCH PROGRAMS 
Energy programs at the Johns Hopkins University Applied 
Physics Laboratory. Quarterly report, October-December 1978, 
4:46243 APL/JHU- EQR-78-4) 
HEAT STO 
See pay 9 La] TEN T HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMAL ENERGY STORAGE EQUIPMENT 
THERMOCHEMICAL HEAT STORAGE 
HEAT STORAGE/ECONOMICS 
Integrated analysis of load shapes and energy storage. Final 
report, 4:46826 (EPRI-EA-970) 
HEAT STORAGE/PHASE CHANGE MATERIALS 
A feasibility study of inorganic oxide-fluoride compositions for 
thermal energy storage applications. Final report, 4:46715 (AD- 
A-059001) 
HEAT STORAGE/TECHNOLOGY ASSESSMENT 
Integrated analysis of load shapes and energy storage. Final 
report, 4:46826 (EPRI-EA-970) 
HEAT TRANSFER 
See also CONVECTION 
Turbulent enclosed natural convection induced by a fire, 4:47358 
(SAND-78-2381C) 
HEAT TRANSFER/FINITE ELEMENT METHOD 
Finite element analysis of coupled heat conduction and enclosure 
radiation, 4:47230 (UCRL-82857) 
HEAT TRANSFER/MATHEMATICAL MODELS 
Study of heat transfer through refractory lined gasifier vessel 
walls. Final report, 4:45803 (HCP/T2210-01) 
HEAT TRANSFER/MONTE CARLO METHOD 
Monte Carlo functional expansion calculation of free molecular 
flows, 4:47637 
HEAT TRANSFER/ONE-DIMENSIONAL CALCULATIONS 
Thin disk on a convectively cooled plate : application to heat flux 
measurement errors, 4:47232 
HEAT TRANSFER/RAYLEIGH-TAYLOR INSTABILITY 
Boiling heat transfer and stability problems. Final report, 
November 1, 197€-March 31, 1979, 4:47225 (COO-4155-6) 
HEAT TRANSFER/RESEARCH PROGRAMS 
Boiling heat transfer and stability problems. Final report, 
November 1, 1976-March 31, 1979, 4:47225 (COO-4155-6) 
<n Heat Utilization Program, 4:46784 (ORNL- 
13) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAVY ION ACCELERATORS 
See also HHIRF 
HEAVY ION ACCELERATORS/REVIEWS 
Recent advances in design for low- and medium-energy heavy ion 
accelerators, 4:47251 (CONF-790327-7) 
HEAVY ION ACCELERATORS/RF SYSTEMS 
Low-cost RF system for a 2-megahertz heavy ion linear 
accelerator, 4:47276 (BNL-50960) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BORON 10 REACTIONS 
CARBON 12 REACTIONS 
CARBON 13 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/COULOMB EXCITATION 
Coulomb disintegration of relativistic ions, 4:47815 


HELIUM II/SECOND SOUND 


HEAVY ION REACTIONS/PIONIZATION 
Collisions of relativistic nuclei of the iron group with heavy 
emulsion nuclei at small impact parameters, and the 
phenomenon of nuclear pionization, 4:47778 
HEAVY ION REACTIONS/SCATTERING AMPLITUDES 
Scattering of charged particles in an optical potential in the 
strong-abso rvs approximation, 4:47816 
HEAVY ION REA S/SPALLATION 
Proton and pion se at large angles in relativistic heavy-ion 
collisions, 4:47765 
HELICON WAVES/AMPLITUDES 
Three-dimensional localization of helicons, 4:47953 
HELICON WAVES/NONLINEAR PROBLEMS 
Three-dimensional localization of helicons, 4:47953 
HELICON WAVES/THREE-DIMENSIONAL CALCULATIONS 
Three-dimensional localization of helicons, 4:47953 
HELIOS FACILITY/CONTROL SYSTEMS 
Mirror position displa y equipment for the target chamber mirror 
mounts of the LASL Helios laser fusion facility, 4:47980 (LA- 
UR-79-569) 
HELIOS FACILITY/OPTICAL SYSTEMS 
Mirror position display equipment for the target chamber mirror 
mounts of the LASL Helios laser fusion facility, 4:47980 (LA- 
UR-79-569) 
HELIOSTATS/COST 
“Son cost and performance trade-off studies, 4:46105 (CONF- 
780383-) 
ae of the heliostat development program, 4:46104 (CONF- 
80383-) 
HELIOSTATS/DESIGN 
Central receiver system and heliostat field optimization, 4:46106 
(CONF-780383-) 
Oar of the heliostat development program, 4:46104 (CONF- 
10383-) 
Solar central receiver prototype heliostat CDRL item B.d. Final 
technical report, Volume 2, 4:46111 (SAN-1605-7(Vol.2)) 
HELIOSTATS/MECHANICAL TESTS 
Wind tunnel test of a full-scale heliostat, 4:46114 (SAND-79-8034) 
HELIOSTATS/OPTIMIZATION 
Central receiver system and heliostat field optimization, 4:46106 
(CONF-780383-) 
HELIOSTATS/PERFORMANCE 
Collector cost and performance trade-off studies, 4:46105 (CONF- 
780383- 
tg of the heliostat development program, 4:46104 (CONF- 
780383-) 
HELIOSTATS/PERFORMANCE TESTING 
HELIOS and reconcentrators, 4:46112 (SAND-78-1600C) 
HELIOSTATS/REFLECTIVITY 
Effects of outdoor exposure on the solar reflectance properties of 
silvered glass mirrors, 4:46113 (SAND-78-2072C) 
HELIOS and reconcentrators, 4:46112 (SAND-78-1600C) 
HELIOSTATS/SYSTEMS ANALYSIS 
Central receiver system and heliostat field optimization, 4:46106 
(CONF-780383-) 
HELIOSTATS/WEATHERING 
Effects of outdoor exposure on the solar reflectance properties of 
silvered glass mirrors, 4:46113 (SAND-78-2072C) 
HELIUM/ATOM-ATOM COLLISIONS 
Calculations of He(2 /sup 1,3/S)+H ionization cross sections 
using ab initio potentials and widths derived from Siegert 
eigenvalues, 4:47617 
HELIUM/ATOM-MOLECULE COLLISIONS 
Production of polarized hydrogen atoms in ionization collisions of 
optically oriented 2*S; helium atoms with hydrogen molecules, 
47606 


HELIUM/IMPURITIES 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
HELIUM/THERMODYNAMIC PROPERTIES 
Sound velocity and equation-of-state measurements in high 
pressure fluid and solid helium (No data), 4:47072 (LA-UR-79- 
7 


) 
HELIUM/VAN DER WAALS FORCES 
Quasiclassical trajectory study of vibrational predissociation of 
van der Waals molecules: Collinear Hexxxl2(B *Pi), 4:47628 
HELIUM 3/SECOND SOUND 
Second-sound velocity in superfluid *He-*He solutions, 4:47640 
HELIUM 4 TARGET/PHOTONUCLEAR REACTIONS 
Absorption of photons by light nuclei, 4:47764 
HELIUM 7/ENERGY LEVE 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
HELIUM II/ROTONS 
New theory of superfluid *He, 4:47639 
HELIUM II/SECOND SOUND 
Second-sound velocity in superfluid *He-*He solutions, 4:47640 





HELIUM II/VISCOSITY 


HELIUM II/VISCOSITY 
Measurements of the normal component viscosity in helium II at 
various frequencies, 4:47641 
HELIUM II/WAVE FUNCTIONS 
tfluid *He, 4:47639 
IMETRY 


New theory of su 
HELIUM IONS/ 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
HELIUM IONS/ION-ATOM COLLISIONS 
Differential cross sections for ionization of argon by 0.3-2-MeV 
He” and He* ions, 4:47620 
Electron capture in collisions between ions and inert gases at 200- 
4000 eV, 4:47621 
HELIUM IONS/LET 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
HELIUM IONS/OXYGEN ENHANCEMENT RATIO 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
HELIUM IONS/RBE 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
per fraction, 4:4751 
HELIUM-NEON LASERS/STABILITY 
Unidirectional emission in a gas ring laser, 4:47215 
HEREDITY 
See GENETICS 
HFBR REACTOR/SEISMIC EFFECTS 
Determination of floor response spectra for the Brookhaven 
HFBR reactor building structure, 4:46617 (BNL-26019) 
HHIRF 
(Holifield Heavy Ion Research Facility.) 
HHIRF/CONSTRUCTION 
Status of the Holifield Heavy Ion Research Facility, 4:47250 
(CONF-781113-30) 
HHIRF/DATA ACQUISITION SYSTEMS 
Data acquisition and analysis system for the Holifield Heavy Ion 
Research Facility, 4:47286 (CONF-790549-8) 
HIGGS MODEL/VORTICES 
Multivortex solutions of the Ginzburg-Landau equations, 4:47738 
HIGH BTU GAS/COMMERCIALIZATION 
Commercialization Task Force for high-Btu gasification, 4:45806 
(TID-28849(Draft)) 
HIGH BTU GAS/FINANCIAL INCENTIVES 
Commercialization Task Force for high-Btu gasification, 4:45806 
(TID-28849(Draft)) 
HIGH BTU GAS/MARKET 
Commercialization Task Force for high-Btu gasification, 4:45806 
(TID-28849(Draft)) 
HIGH BTU GAS/PRICES 
Experimental program for the development of peat gasification. 
Interim report No. 5: Process design and cost estimates for a 250 
billion Btu/Day SNG from peat plant by he PEATGAS 
Process, 4:45800 (FE-2469-34) 
HIGH BTU GAS/PRODUCTION 
Pipeline gas demonstration plant: phase I. Annual technical 
progress report, June 1977-May 1978, 4:45797 (FE-2012-030) 
Pipeline gas demonstration plant: Phase I. Quarterly technical 
progress report for June-August 1977, 4:45795 (FE-2012-009- 


) 
HIGH ENERGY PHYSICS/DATA PROCESSING 
Specialized, multi-user computer facility for the high-speed, 
interactive processing of experimental data, 4:48011 (LBL-9181) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-BETA PLASMA/ADIABATIC COMPRESSION HEATING 
High-beta tokamaks by pinch techniques, 4:47871 (CONF- 
7709167-) 
HIGH-BETA PLASMA/BALLOONING INSTABILITY 
PEST code and high-8 plasmas, 4:47925 (CONF-7709167-) 
HIGH-BETA PLASMA/MATHEMATICAL MODELS 
Realistic Vlasov slab equilibria with magnetic shear, 4:47918 
HIGH-BETA PLASMA/MEETINGS 
Proceedings of the finite beta theory workshop, 4:47904 (CONF- 
7709 167-) 
HIGH-BETA PLASMA/PLASMA MACROINSTABILITIES 
Stable High-8 equilibria for cylindrical symmetry, 4:47923 
(CONF-7709167- 
HIGH-BETA PLASMA/STABILIZATION 
Stabilization of high-beta toroidal plasmas by force-free currents, 
4:47928 (CONF-7709167-) 
HIGH-BETA PLASMA/TRANSPORT THEORY 
Fundamental timescales for flux conserving tokamak heating and 
certain global FCT-equilibrium properties (With neutral beam 
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heated tokamaks, high beta equilibria can be achieved when the 
flux is frozen into the plasma), 4:47906 (CONF-7709167-) 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
ICR HEATING 
Ray-tracing analysis of fast-wave heating of tokamaks, 4:47881 
HIGH-HEAD HYDROELECTRIC POWER PLANTS/ 
HYDRAULIC TURBINES 
High head (580m) large-capacity reversible pump-turbine, 4:46714 
HIGH-HEAD HYDROELECTRIC POWER PLANTS/PUMPS 
High head (580m) large-capacity reversible pump-turbine, 4:46714 
HIGH-TEMPERATURE FUEL CELLS/CONNECTORS 
Interconnection materials for the thin layer zirconiz electrolyte 
fuel cell (LaCrOs), 4:46863 (BNL-50756) 
HIGH-TEMPERATURE FUEL CELLS/ELECTRODES 
Compositional dependence of thermal expansion, lattice 
parameters, volatilization rate and electrical conductivity of 
LaCrOs based oxides, 4:46862 (BNL-50756) 
HIGH-TEMPERATURE FUEL CELLS/PERFORMANCE 
Solid electrolyte fuel cell for electric utility power generation, 
4:46859 (BNL-26238) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HILBERT SPACE/TOPOLOGICAL MAPPING 
Nonlinear ergodic theorems for Abel means, 4:48006 (ANL-79-49) 
HISTONES/BIOCHEMICAL REACTION KINETICS 
Photochemistry and photobiology of the psoralens, 4:47474 (LBL- 


8623) 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF 
HOLMIUM 150/ELECTRON CAPTURE DECAY 
Decay of the high-spin isomers in /sup 150,151,152/Ho, 4:47788 
HOLMIUM 150/HIGH SPIN STATES 
Decay of the high-spin isomers in /sup 150,151,152/Ho, 4:47788 
HOLMIUM 151/ELECTRON CAPTURE DECAY 
Decay of the high-spin isomers in /sup 150,151,152/Ho, 4:47788 
HOLMIUM 151/HIGH SPIN STATES 
Decay of the high-spin isomers in /sup 150,151,152/Ho, 4:47788 
HOLMIUM 152/ELECTRON CAPTURE DECAY 
Decay of the high-spin isomers in /sup 150,151,152/Ho, 4:47788 
HOLMIUM 152/ IGH SPIN STATES 
Decay of the high-spin isomers in /sup 150,151,152/Ho, 4:47788 
HOLMIUM 165/MAGNETIC DIPOLE MOMENTS 
Current densities in the projected Hartree-Fock approach. I. 
Magnetic moments, 4:47787 
HOLMIUM BORIDES/NEUTRON DIFFRACTION 
Neutron scattering study of the magnetic transition in the 
reentrant superconductor Hoo 6Ero «Rhy B,, 4:47041 (CONF- 
790653-6) 
HOLMIUM BORIDES/PHASE TRANSFORMATIONS 
Neutron scattering study of the magnetic transition in the 
reentrant superconductor Hoo 6Ero 4Rh4B,, 4:47041 (CONF- 
790653-6) 
HOME RANGE/DATA ACQUISITION 
Computer generated movies to display biotelemetry data (Habitat 
studies of elk in New Mexico), 4:47406 (LA-UR-79-1231) 
HOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 
Resonance conversion of an amplitude-modulated transverse wave 
to a monochromatic wave in a plasma. 4:47950 
HOMOGENEOUS PLASMA/TRAPPING 
Resonance conversion of an amplitude-modulated transverse wave 
to a monochromatic wave in a plasma, 4:47950 
HOSPITALS/ENERGY CONSUMPTION 
Phase one/base data for the development of energy performance 
standards for new buildings. Task report, 4:46884 (TID-28821) 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/SYNCHROTRON RADIATION 
Synchrotron radiation from high temperature plasmas, 4:47911 
(CONF-7709167-) 
HOT SPRINGS/GEOCHEMICAL SURVEYS 
Fluorine content of Nasu hot spring, 4:46289 
Fluorine content of hot springs in Kohhu City and adjacent area, 
4:46288 
Geothermal applications of the geochemical study of thermal 
waters of the eastern Pyrenees, 4:46296 
Report of geochemical survey (No. 2-2), 4:46290 
Report of geochemical survey (No. 1-2), 4:46291 
HOT SPRINGS/GEOTHERMOMETRY 
Geothermal applications of the geochemical study of thermal 
waters of the eastern Pyrenees, 4:46296 
HOT WATER/STORAGE 
—— and storage of heated water in unlined rock openings, 
’ 4 
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HOT WATER/TRANSPORT 
Transport and storage of heated water in unlined rock openings, 
4:46794 
HOT-DRY-ROCK SYSTEMS/ECONOMIC ANALYSIS 


Issues facing the developmt of hot dry rock geothermal resources, 


4:46328 (LA-UR-79-1545) 
HOT-DRY-ROCK SYSTEMS/ENVIRONMENTAL IMPACTS 
Environmental analysis of the Fenton Hill Hot Dry Rock 
Geothermal Test Site, 4:46329 (LA-7830-HDR) 
HOT-DRY-ROCK SYSTEMS/HEAT EXTRACTION 
Environmental analysis of the Fenton Hill Hot Dry Rock 
Geothermal Test Site, 4:46329 (LA-7830-HDR) 
HOT-DRY-ROCK SYSTEMS/HYDRAULIC FRACTURING 
Study of acoustic and microseismic emissions associated with a 
hydraulic fracture, 4:46331 
HOT-DRY-ROCK SYSTEMS/MATHEMATICAL MODELS 
Study of acoustic and microseismic emissions associated with a 
hydraulic fracture, 4:46331 
HOT-DRY-ROCK SYSTEMS/RESOURCE POTENTIAL 


Issues facing the developmt of hot dry rock geothermal resources, 


4:46328 (LA-UR-79-1545) 
HOT-DRY-ROCK SYSTEMS/SOCIAL IMPACT 
Environmental analysis of the Fenton Hill Hot Dry Rock 
Geothermal Test Site, 4:46329 (LA-7830-HDR) 
HOT-WATER SYSTEMS/GEOTHERMAL WELLS 
Well testing in two-phase geothermal wells, 4:46263 
HOUSES/CEILINGS 
Labor and net energy effects of a national ceiling insulation 
rogram. Final oye 4:46878 (COO-2893-6) 
HOUSES/SOLAR AIR CONDITIONING 
Manufactured solar home, 4:46213 (CONF-790541-19) 
HOUSES/SOLAR SPACE HEATING 
Manufactured solar home, 4:46213 (CONF-790541-19) 
Passive solar heat for new home construction, 4:46210 
HOUSES/THERMAL INSULATION 
Labor and net energy effects of a national ceiling insulation 
rogram. Final report, 4:46878 (COO-2893-6) 
HTGR TYPE REACTORS 
See also AVR REACTOR 
DRAGON REACTOR 
THTR-300 REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Performance of HTGR fuel in HFIR capsule HT-33, 4:46438 
(ORNL-5539) 
HTGR TYPE REACTORS/COMMERCIALIZATION 
Gas-cooled reactors: the importance of their development , 
4:46437 (ORNL-5515) 
HTGR TYPE REACTORS/ECONOMICS 
Gas-cooled reactors: the importance of their development , 
4:46437 (ORNL-5515) 
HTGR TYPE REACTORS/FUEL ASSEMBLIES 
Nonlinear dynamic analysis of prismatic elements for high- 
temperature gas-cooled reactor cores, 4:46436 (GA-A-15370) 
HTGR E REACTORS/FUEL CYCLE 
Gas-cooled reactors: the importance of their development , 
4:46437 (ORNL-5515) 
HTGR TYPE REACTORS/FUEL RODS 
Performance of HTGR fuel in HFIR capsule HT-33, 4:46438 
(ORNL-5539) 
HTGR TYPE REACTORS/REACTOR CORES 
Nonlinear response to the multiple sine wave excitation of a 
softening-hardening system, 4:46430 (BNL-NUREG-25902) 
One-fifth-scale dowel force test report, 4:46639 (GA-A-14088) 
HTGR TYPE REACTORS/REACTOR MATERIALS 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 


Advanced gas cooled reactor systems definition, 4:46432 (COO- 


2975-16) 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 <coo- 2975-28) 

HTGR TYPE REACTORS/REACTOR SAFETY 

Nuclear reactor safety. Quarterly Hy tye report October 1- 

December 31, 1978, 4:46663 (NUREG/CR-0762) 
HUMAN CELLS 

See ANIMAL CELLS 
HUMAN POPULATIONS 

See also AMERICAN INDIANS 
HUMAN POPULATIONS/BIOLOGICAL RADIATION 

EFFECTS 

Spontaneous cancer mortality rate and its relationship to specific 
energy consumption (X and gamma radiation), 4:47509 
(ORAU/IEA-79-7(R)) 

HUMAN POPULATIONS/DOSE COMMITMENTS 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 


HYDROCARBONS 


HUMAN POPULATIONS/ENVIRONMENTAL EXPOSURE 

PATHWAY 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

Transfer factors for assessing the dose from radionuclides in 
agricultural products, 4:47419 (UCRL-82545(Rev.1)) 

HUMAN POPULATIONS/RADIATION DOSES 

Considerations of health benefit-cost analysis for activities 
involving ionizing radiation exposure and alternatives. 
Technical report, 4:47511 (PB-286555) 

Transfer factors for assessing the dose from radionuclides in 
agricultural products, 4:47419 (UCRL-82545(Rev.1)) 

HUMAN POPULATIONS/RADIATION PROTECTION 

Considerations of health benefit-cost analysis for activities 
involving ionizing radiation exposure and alternatives. 
Technical report, 4:47511 (PB-286555) 

HVAC SYSTEMS/ECONOMIC ANALYSIS 

Reliability and economic analysis of higher-order phase electrical 
power transmission systems. Final report, 1 April 1974-31 
March 1976, 4:46370 (PB-288733) 

HVAC SYSTEMS/ELECTRIC CABLES 

Energy analysis of the basic materials utilized in electric power 

transmission systems, 4:46366 (HCP/T5043-01) 
HVAC SYSTEMS/RELIABILITY 

Reliability and economic analysis of higher-order phase electrical 
power transmission systems. Final report, 1 April 1974-31 
March 1976, 4:46370 (PB-288733) 

HVDC SYSTEMS/ELECTRIC CABLES 

Energy analysis of the basic materials utilized in electric power 
transmission systems, 4:46366 (HCP/T5043-01) 

HYBRID ELECTRIC-POWERED VEHICLES/ 

COMMERCIALIZATION 

Commercialization strategy report for electric and hybrid 
vehicles, 4:46929 (TID-28858(Draft)) 

HYBRID ELECTRIC-POWERED VEHICLES/ELECTRIC 

BATTERIES 

Applications of fuel cells in transportation, 4:46268 (LA-UR-79- 
628) 


HYBRID ELECTRIC-POWERED VEHICLES/FUEL CELLS 
Applications of fuel cells in transportation, 4:46868 (LA-UR-79- 
628)ENO7HYBRID ELECTRIC-POWERED ENO8HYBRID 
ELECTRIC-POWERED 
HYBRID ELECTRIC-POWERED VEHICLES/MECHANICAL 
ENERGY STORAGE EQUIPMENT 
Assessment of the applicability of mechanical energy storage 
devices to electric and hybrid vehicles: Volume | - executive 
summary (Flywheels and hydraulic accumulators), 4:46928 
(UCRL-52773(Vol.1)) 
HYBRID REACTORS/BREEDING 
Preliminary study of the economics of enriching PWR fuel with a 
fusion hybrid reactor, 4:47975 (WFPS-TME-095) 
HYBRID REACTORS/NUCLEAR FUELS 
Preliminary study of the economics of enriching PWR fuel with a 
fusion hybrid reactor, 4:47975 (WFPS-TME-095) 
HYDRAULIC ACCUMULATORS/TECHNOLOGY 
ASSESSMENT 
Assessment of the applicability of mechanical energy storage 
devices to electric and hybrid vehicles: Volume | - executive 
summary, 4:46928 (UCRL-52773(Vol.1)) 
HYDRAULIC FRACTURING 
Theoretical and experimental analyses of hydraulic fracturing and 
some reservoir response to the stimulation, 4:45928 (UCRL- 
82578) 
HYDRAULIC FRACTURING/ACOUSTIC MONITORING 
Study of acoustic and microseismic emissions associated with a 
hydraulic fracture, 4:46331 
HYDRAULIC FRACTURING/ORIENTATION 
Fracture mapping has become a viable technology, 4:45927 
(SAND-79-0867C) 
HYDRAULIC FRACTURING/SEISMIC EFFECTS 
Study of acoustic and microseismic emissions associated with a 
hydraulic fracture, 4:46331 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/DESIGN 
High head (580m) large-capacity reversible pump-turbine, 4:46714 
HYDRAULIC TURBINES/PERFORMANCE 
High head (580m) large-capacity reversible pump-turbine, 4:46714 
HYDRAULIC TURBINES/STRESS ANALYSIS 
High head (580m) large-capacity reversible pump-turbine, 4:46714 
HYDROCARBONS 
See also BENZENE 
NAPHTHALENE 
PHENANTHRENE 





HYDROCARBONS/AIR POLLUTION CONTROL 


HYDROCARBONS/AIR POLLUTION CONTROL 

Automotive fuel economy and emissions Te ees Final report, 
June 1975 - December 1976, 4:46933 (N-78-32426) 

Performance characteristics of automotive engines in the United 
STates. Second series - report No. 7. 1977 Ford 171 CID (2.8 
liters), 2V. Interim report, November 1977, 4:46934 (PB-286296) 

HYDROCARBONS/COMBUSTION KINETICS 

Fundamental and semi-global kinetic mechanisms of hydrocarbon 
combustion. Annual report, October 1, 1977-September 30, 
1978, 4:46035 (COO-4272-3) 

HYDROCARBONS/CONVERSION 
Catalysis and surface science, 4:47106 (LBL-9043) 
HYDROCARBONS/EXTRACTION 
Hydrocarbon-producing plants and their manipulation, 4:47469 
(LBL-8623) 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
See also MAGNETOH YDRODYNAMICS 
HYDRODYNAMICS/VARIATIONAL METHODS 
Rayleigh- we ot instability in nonreactive binary fluids. I. 
eory, 4:4 
HYDROELECTRIC POWER/RESEARCH PROGRAMS 

Energy programs at the Johns Hopkins University Applied 
Physics Laboratory. Quarterly report, October-December 1978, 
4: 46243 (APL/JHU-EQR-78-4) 

URCE POTENTIAL 


HYDROELECTRIC PO 
Commercialization strategy report for small-scale hydroelectric 
1D-28841(Draft)) 


wer (15 MW or less), 4: 
HYDROELECTRIC POWER P. 
See also HIGH-HEAD HYDROELECTRIC POWER PLANTS 
LOW-HEAD HYDROELECTRIC POWER PLANTS 
PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/FEASIBILITY STUDIES 
Preliminary report: Qattara Project material properties, 4:46049 
(UCID-18208) 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/ATOM-MOLECULE COLLISIONS 
—— and computational study of HF + Xe scattering, 
HYDROGEN/ATOM-ATOM COLLISIONS 
Calculations of He(2 /sup 1,3/S)+H ionization cross sections 
using ab initio —- and widths derived from Siegert 
eigenvalues, 4:47617 
HYDHOGEN/ATOM-MOLECULE COLLISIONS 
Production of polarized hydrogen atoms in ionization collisions of 
—_ oriented 2°S, Caen atoms with hydrogen molecules, 


HYDROGEN/CHEMICAL REACTIONS 
High energy carbon and hydrogen chemistry, 4:47477 (LBL-8623) 
HYDROGEN/ENVIRONMENTAL IMPACTS 
Liquefied gaseous fuels safety and environmental control 
assessment program: a status report, 4:47431 (DOE/EV-0036) 
HYDROGEN/GAS CHROMATOGRAPHY 
Partitioning of major, minor, and trace elements during simulated 
ra gd oi _ retorting in a controlled-state retort, 4:45941 
HYDROGEN/ MARKETING RESEARCH 
Economics and market potential of hydrogen production, 4:46032 
(ANL-4409-1) 
HYDROGEN/PHOTON-MOLECULE COLLISIONS 
Production of excited hydrogen atoms in photodissociation of the 
He molecule, 4:47607 
HYDROGEN/TRAPPING 
On the formation of trapped H-atoms and electrons in aqueous 
sodium perchlorate glasses (X rays), 4:47134 
HYDROGEN 1 MINUS ‘BEAMS/ION SOURCES 
Possibility of polarized beams at the AGS, 4:47273 
HYDROGEN 1 MINUS BEAMS/POLARIZED BEAMS 
Possibility of ae beams at the AGS, 4:47273 
HYDROGEN 
See TRI TiUM 
HYDROGEN COMPOUNDS/ACTIVATION ENERGY 
NMR study of proton motion in the defect pyrochlores HTaWO, 
and HTaWO, x H20O, 4:4707 
HYDROGEN COMPOUNDS/ENVIRONMENTAL EFFECTS 
Aircraft HO sub x and NO sub x emission effects on stratospheric 
ozone and temperature, 4:47381 (N-78-32596) 
HYDROGEN COMPOUNDS/IONIC CONDUCTIVITY 
NMR study of proton motion in the defect pyrochlores HTaWOg, 
and HTaWO, x H2O, 4:47078 
HYDROGEN COMPOUNDS/MOLECULAR STRUCTURE 
NMR study of proton ae a the defect pyrochlores HTaWOg 
and HTaWO, x H:O, 4:4 
HYDROGEN COMPOUNDS/NUCLEAR MAGNETIC 
RESONANCE 
NMR study of proton motion in the defect pyrochlores HTaWOg 
and HTaWO, x H20, 4:47078 


ERA Vol. 4, No. 18 


HYDROGEN COMPOUNDS/SPIN-LATTICE RELAXATION 
NMR study of proton motion in the defect pyrochlores HTaWO¢ 
and HTaW0O, x H2O, 4:47078 
HYDROGEN COMPOUNDS/SPIN-SPIN RELAXATION 
NMR study of proton motion in the defect pyrochlores HTaWO« 
and HTaWOg x H2O, 4:47078 
HYDROGEN COMPOUNDS/VACANCIES 
NMR study of proton motion in the defect pyrochlores HTaWOg¢ 
and HTaWOcg x HO, 4:4707 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/PERFORMANCE TESTING 
Development of advanced fuel cell system. Final eae, 25 
February-31 December 1976, 4:46861 (N-79-12553) 
HYDROGEN FUEL CELLS/SERVICE LIFE 
Development of advanced fuel cell system. Final + ale 25 
February-31 December 1976, 4:46861 (N-79- fat] 
HYDROGEN FUELS/ENVIRONMENTAL EFFE 
Critical review and assessment of environmental and ~ 
roblems in hydrogen energy system, 4:47411 (DOE/EV-0036) 
IROGEN FUELS/EVALUATION 
Liquid hydrogen as an automotive fuel, 4:46936 (LA-UR-79-621) 
HYDROGEN IONS 
See also HYDROGEN IONS I MINUS 
HYDROGEN IONS/ION SOURCES 
— of — species evolution in neutral-beam injection 
ines, 4:47 
HYDROGEN IONS 1 MINUS/CARRIER DENSITY 
H™ and D™ production in plasmas, 4:47889 
HYDROGEN IONS 1 MINUS/COLLISIONS 
H™ and D™ production in plasmas, 4:47889 
HYDROGEN IONS 1 MINUS/ION SOURCES 
Polarized ion source development at Argonne National 
Laboratory, 4:47272 
HYDROGEN METERS 
Electrochemical and physical methods for reactor diagnosis 
(LMFBR), 4:46505 
HYDROGEN PRODUCTION 
See also S TEAM-IRON PROCESS 
‘water splitting’ by titanium exchanged zeolite A. Technical 
report, 4:46030 (AD-A-059131) 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Economics and market potential of hydrogen production, 4:46032 
(ANL-4409-1) 
HYDROGEN PRODUCTION/ECONOMICS 
Economics and market potential of hydrogen production, 4:46032 
(ANL-4409-1) 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Economics and market potential of hydrogen production, 4:46032 
(ANL-4409-1) 
HYDROGEN PRODUCTION/RESEARCH PROGRAMS 
Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 8 for April 1-June 30, 1978, 
4:46031 (FE-2435-32) 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 
Economics and market potential of hydrogen production, 4:46032 
(ANL-4409-1) 
HYDROGEN PRODUCTION/STEAM-IRON PROCESS 
Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 8 for April 1-June 30, 1978, 
4: 4603 (FE-2435-32) 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
ae be pa production from fusion power, 4:46027 (LA- 
-79-1115 
HYDROGEN SULFIDES/ENVIRONMENTAL IMPACTS 
Air quality as the limiting factor on development of the Geysers 
geothermal resources, 4:46307 (NP-23818) 
Imperial Valley environmental project: air quality assessment, 
4:46310 (UCRL-52699) 
HYDROGEN-BASED ECONOMY/REVIEWS 
Energy infrastructure: hydrogen energy system, 4:46029 
HYDROLOGY/INFORMATION SYSTEMS 
Hydrologic data bank contents, 1978: user information bulletin 5, 
4:47542 (NVO-1253-15) 
HYDROTHERMAL ALTERATION/INFRARED SURVEYS 
Report of investigation of alteration zones (No. 1-1), 4:46260 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HOT-WATER SYSTEMS 
Transverse structures and geothermal occurrences in non volcanic 
areas. Southern Appennines, 4:46254 
HYDROTHERMAL SYSTEMS/COMMERCIALIZATION 
Commercialization strategy report for hydrothermal electric and 
direct heat application, 4:46839 (TID-28840(Draft)) 
HYDROTHERMAL SYSTEMS/ELECTRICAL SURVEYS 
Use of D.C. electrical sounding for the detection of a conducting 
heterogeneity buried in a stratified medium, 4:46282 
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HYDROTHERMAL SYSTEMS/PLANNING 
Site specific analysis of geothermal develo Bui Volume 1. 
Summary report, 4:46245 (HCP/T4014 
HYDROTHERMAL SYSTEMS/RESOURCE DEVELOPMENT 
Site specific analysis o ee Ted” Volume 1. 
Summary report, 4:46245 (HCP/T4014-01/1 
HYDROTHERMAL SYSTEMS/RESOURCE POTENTIAL 
Commercialization strategy r a for hydrothermal electric and 
direct heat application, 4:46839 (TID-28840(Draft)) 
HYDROTHERMAL SYSTEMS/TECHNOLOGY ASSESSMENT 
Commercialization strategy re aoe for hydrothermal electric and 
direct heat a — 4:46839 (TID-28840(Draft)) 
HYDROXYBEN: 
See PHENOL 
HYGAS PROCESS/COMPARATIVE EVALUATIONS 
— coal gasification processes, 4:45783 (ANL/CES/TE-79- 


HYPERTHERMIA/BIOLOGICAL EFFECTS 
Response of 9L tumor cells to hyperthermia and x irradiation, 
4:47504 
HYPERTHERMIA/RADIOSENSITIVITY EFFECTS 
Response of 9L tumor cells to hyperthermia and x irradiation, 
(04 


ICR HEATING 
Fast wave heating of two-ion plasmas in the Princeton large torus 
through minority cyclotron resonance damping, 4:47877 
(PPPL-1554 
DAHO 


See also RAFT RIVER VALLEY 
IDAHO/PETROLOGY 
Stratigraphy and petrogenesis of the Grande Ronde basalt in the 
lower Salmon and adjacent Snake River canyons, 4:47551 
(RHO-SA-62) 
IDAHO/STRATIGRAPHY 
Stratigraphy and petrogenesis of the Grande Ronde basalt in the 
lower Salmon and adjacent Snake River canyons, 4:47551 
(RHO-SA-62) 
IDAHO CHEMICAL PROCESSING PLANT/PERSONNEL 
DOSIMETRY 
Radiation exposure at the Idaho Chemical Processing Plant, 
4:47521 (IAEA-SM-242/35) 
IDAHO CHEMICAL PROCESSING PLANT/RADIATION 
ACCIDENTS 
ICPP criticality event of October 17, 1978. Facts and sequential 
description of criticality event and precursor events, 4:47178 
(CONF-790561-1) 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE PROCESSING 
Heat transfer in high-level waste management, 4:45990 (CONF- 
790822-1) 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE STORAGE 
Heat transfer in high-level waste management, 4:45990 (CONF- 
790822-1) 
ILEUM 
See SMALL INTESTINE 
IMAGE PROCESSING/DIGITAL FILTERS 
Digital, realizable Wiener filtering in two-dimensions, 4:48023 
(UCRL-82504) 
IMIDAZOLES/RADIOSENSITIVITY EFFECTS 
Radiosensitization of hypoxic mammalian cells by 
dinitroimidazoles (y rays; Chinese hamster cells (V-79-753-B)), 
4:47499 
IMMUNOLOGY/RESEARCH PROGRAMS 
Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 39, 4:47483 (JPRS-71569) 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/DESIGN 
Dynamic surface-pressure instrumentation for rods in parallel flow 
(BWR; PWR), 4:46404 (CONF-790503-6) 
INCOLOY 800/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
ae a gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INCOLOY 800/CORROSION 
Materials technology for coal-conversion processes. Sixteenth 
quarterly report, October-December 1978, 4:45782 (ANL-79-23) 


INDUSTRIAL PLANTS 


INCOLOY 800/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INCOLOY 800/MATERIALS TESTING 
Weld ee or corrosion resistance in coal gasification 
atmospheres. Technical status report, April 1-30, 1979, 4:47011 
(FE-2621-12) 
INCOLOY 800/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INCOLOY 802/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INCOLOY 802/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INCOLOY 802/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INCONEL 617/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 


2975-16) 
INCONEL 617/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INCONEL 617/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INCONEL 671/CORROSION 
Materials technology for coal-conversion processes. Sixteenth 
quarterly report, October-December 1978, 4:45782 (ANL-79-23) 
INCONEL 713C/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 


2975-16) 
INCONEL 713C/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INCONEL 713C/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
INDIUM/CYCLOTRON RESONANCE 
Rotation of plane of polarization and ellipticity of ultrasonic 
waves in indium, 4:47 
INDIUM/DOPPLERONS 
Rotation of plane of polarization and ellipticity of ultrasonic 
waves in indium, 4:47: 
INDIUM/EXPANSION 
Expansion of the crystal lattice of tantalum and indium by a p* 
meson, 4:47005 
INDIUM/SPIN-LATTICE RELAXATION 
Expansion of the crystal lattice of tantalum and indium by a p* 
meson, 4:47005 
INDIUM/ULTRASONIC WAVES 
Rotation of plane of polarization and ellipticity of ultrasonic 
waves in indium, 4:47006 
INDIUM 115 TARGET/PROTON REACTIONS 
Neutron spectra in decay of isobaric analog resonances in the 
reactions '°°Ag(p,n)'°°Cd and '°In(p,n)''>Sn, 4:47785 
INDUSTRIAL MEDICINE/REGULATIONS 
Preliminary industrial hygiene characterization program for the 
Bruceton Liquefaction Facility. Final report, 4:45815 (FE-0221- 
1 


) 
INDUSTRIAL PLANTS 
See also CHEMICAL PLANTS 
COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 





INDUSTRIAL PLANTS/BOILERS 


COAL PREPARATION PLANTS 
ISOTOPE SEPARATION PLANTS 
OIL SHALE PROCESSING PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/BOILERS 
Environmental and technical aspects of the utilization of SRC, 
AFBC, and low-Btu coal gasification in industrial processes, 
4:45887 (ANL/EES-TM-49) 
Guidebook to the applicability of flue gas desulfurization for 
industrial coal-fired boilers, 4:45837 (DOE/TIC-10150) 
Industrial boiler fuel modeling approach. Technical report, 
4:45885 (DOE/EIA-0183/8) 
INDUSTRIAL PLANTS/HYDROCARBON FUEL CELLS 
Assessment of industrial applications for fuel cell cogeneration 
systems, 4:46869 (N-78-32544 
INDUSTRIAL PLANTS/LIGHTING SYSTEMS 
Adopted optional lighting standards for existing buildings, 4:46887 
INDUSTRIAL PLANTS/MANAGEMENT 
Development of automated welding process for field fabrication 
of thick walled pressure vessels: management plan 
(Westinghouse Electric Corp.), 4:48003 (DOE/TIC-10081) 
INDUSTRIAL PLANTS/SITE SELECTION 
Assessment of national consequences of increased coal utilization. 
Executive summary, 4:45890 (TID-2945(Vol.2)) 
INDUSTRIAL RADIOGRAPHY/RADIATION PROTECTION 
Public meeting on radiation safety for industrial radiographerss: 
remarks, questions and answers at five NRC regional meetings, 
4:47508 (NUREG-0495) 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/CHEMICAL ANALYSIS 
Inorganic emissions measurements, 4:47377 (EPA-600/7-78-168) 
Sampling and analysis procedures for screening industrial effluents 
for priority pollutants, 4:45842 (EPA-600/7-78-168) 
INDUSTRIAL WASTES/ENVIRONMENTAL EFFECTS 
Inorganic emissions measurements, 4:47377 (EPA-600/7-78-168) 
Integrated approach to assessment and control of industrial 
pollution problems, 4:47373 (EPA-600/7-78-168) 
INDUSTRIAL WASTES/HEALTH HAZARDS 
Integrated approach to assessment and control of industrial 
pollution problems, 4:47373 (EPA-600/7-78-168) 
INDUSTRIAL WASTES/REGULATIONS 
Sampling and analysis procedures for screening industrial effluents 
for priority pollutants, 4:45842 (EPA-600/7-78-168) 
INDUSTRIAL WASTES/SAMPLING 
Sampling and analysis procedures for screening industrial effluents 
for priority pollutants, 4:45842 (EPA-600/7-78-168) 
INDUSTRIAL WASTES/SCREENING 
Sampling and analysis procedures for screening industrial effluents 
for priority pollutants, 4:45842 (EPA-600/7-78-168) 
INDUSTRY 
See also AUTOMOBILE INDUSTRY 
CEMENT INDUSTRY 
CERAMICS INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FISHING INDUSTRY 
FOOD INDUSTRY 
GLASS INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SOLAR INDUSTRY 
TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 
INDUSTRY/ENERGY CONSERVATION 
Commercialization strategy report for conservation product 
marketing, 4:46885 (TID-28855(Draft)) 
INDUSTRY/ENERGY CONSUMPTION 
Energy consumption data base. Volume III. Introductory chapter 
to sectoral studies documentation. Final report, 4:46911 (DOE/ 
TIC-10779(Vol.3)) 
INDUSTRY/POWER DEMAND 
Integrated analysis of load shapes and energy storage. Final 
report, 4:46826 (EPRI-EA-970) 
INDUSTRY/RESEARCH PROGRAMS 
Private sector participation in Federal energy R, D, and D 
planning (Book; NAS/NRC Commission study), 4:46786 
INDUSTRY/WATER REQUIREMENTS 
A systematic examination of issues in conjunctive use of ground 
and surface waters. Final report, 4:47425 (PB-285958) 
INERTIAL CONFINEMENT/RESEARCH PROGRAMS 
Achievements and challenges in particle beam fusion research, 
4:47988 (SAND-79-1363C) 
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INFLATABLE COLLECTORS/DESIGN 
Non-trackin + bor inflated cylindrical solar concentrator, 4:46235 
(UCRL-827 
INFLATION/EV ALUATION 
Small price to =e: ee inflation and environmental controls, 4:46779 
INFORMATIO 
= information system data graphs, 4:46575 (NUREG/CR- 


98) 
INFORMATION SYSTEMS/COST BENEFIT ANALYSIS 
Cost/benefit analysis of the integrated safeguards information 
system (ISIS) alternatives. Final report, 15 May 1978-15 August 
1978, 4:46018 (PB-287561) 
INFORMATION SYSTEMS/DATA PROCESSING 
Information nee problems relating to numeric data base 
services for DOE. QEI report 9413 (Interim report for Phase II 
of QEI project 4191), 4:48036 (DOE/TIC-10144) 
INFORMATION SYSTEMS/RECOMMENDATIONS 
Information rE OE! problems relating to numeric data base 
services for DO EI report 9413 (Interim report for Phase II 
of QEI project 4191, 4:48036 (DOE/TIC-10144) 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 
Resonance conversion of an amplitude-modulated transverse wave 
to a monochromatic wave in a plasma, 4:47950 
INHOMOGENEOUS PLAS RGY ABSORPTION 
Effect of suppression of the possible generation of fast electrons in 
a plasma, 4:47952 
INHOMOGENEOUS PLASMA/HYBRID RESONANCE 
Two-dimensional self-modulation of lower hybrid waves in 
inhomogeneous plasmas, 4:47948 
INHOMOGENEOUS PLASMA/RESONANCE ABSORPTION 
Deformation of density profile and efficiency of resonant 
—- of laser radiation in an inhomogeneous plasma, 


7954 
INHOMOGENEOUS PLASMA/SOLITONS 
Two-dimensional self-modulation of lower hybrid waves in 
inhomogeneous plasmas, 4:47948 
INHOMOGENEOUS PLASMA/TRAPPING 
Resonance conversion of an amplitude-modulated transverse wave 
to a monochromatic wave in a plasma, 4:47950 
INLAND WATERWAYS/NUCLEAR EXCAVATION 
Preliminary report: Qattara Project material properties, 4:46049 
(UCID-18208 
INORGANIC COMPOUNDS/CHEMICAL ANALYSIS 
Inorganic emissions measurements, 4:47377 (EPA-600/7-78-168) 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
IN-SITU GASIFICATION/BOREHOLE LINKING 
Highlights of the LLL Hoe Creek No. 2 underground coal 
callleation experiment, 4:45809 
Reverse combustion in a horizontally bored coal channel, 4:45808 
(UCRL-82505) 
IN-SITU GASIFICATION/COMMERCIALIZATION 
Underground coal conversion. Program description, 4:45791 
(DOE/ET-0100) 
IN-SITU GASIFICATION/DATA ACQUISITION SYSTEMS 
a of the LLL Hoe Creek No. 2 underground coal 
gasification experiment, 4:45809 
IN-SITU GASIFICATION/EVALUATION 
Underground coal conversion. Program description, 4:45791 
(DOE/ET-0100) 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Underground coal conversion. Program description, 4:45791 
(DOE/ET-0100) 
IN-SITU GASIFICATION/WATER POLLUTION 
Two-dimensional transient dispersion and adsorption in porous 
media, 4:47449 (UCRL-81970(Rev. 1)) 
IN-SITU PROCESSING 
See also IN-SITU GASIFICATION 
IN-SITU RETORTING 
IN-SITU PROCESSING/WASTE WATER 
Interlaboratory, multimethod study of an in situ produced oil shale 
process water, 4:45946 (LBL-9002) 
IN- SITU RETORTING/MATERIAL BALANCE 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030 
IN-SITU RETORTING/MATHEMATICAL MODELS 
Mathematical modeling of in situ oil shale retorting. Final report, 
4:45933 (FE-2234-T1) 
IN-SITU RETORTING/TECHNOLOGY ASSESSMENT 
Commercialization strategy report for oil shale. Parts I, II, and III, 
4:45939 (TID-28845(Draft)) 
IN-SITU RETORTING/WATER POLLUTION CONTROL 
Control strategies for abandoned in situ oil shale retorts, 4:45947 
(LBL-9040) 
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INSOLATION/COMPUTER CALCULATIONS 
Insolation models, data and algorithms. Annual report FY78, 
4:46057 (SERI/TR-36-110) 
INSOLATION/DATA 
Urban-rural insolation correlation study, 4:46055 (DOE/ET-0092) 
INSOLATION/DATA COMPILATION 
California solar data manual, 4:46056 (SAN-1846-T2) 
INSTANTONS 
CP violation and instantons, 4:47722 (CU-TP-143) 
INSTANTONS/PARTICLE INTERACTIONS 
Fermions coupled to instantons in two dimensions, 4:47684 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTAKE STRUCTURES/BIOLOGICAL FOULING 
Biofouling control investigations: 18-month summary report, 
4:47528 (EPRI-EA-1082) 
INTEGRATED CIRCUITS/PERFORMANCE 
Neutron irradiation for prevention of latch-up in MOS integrated 
circuits, 4:47333 (SAND-79-0641C) 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERACTIVE DISPLAY DEVICES/OPTIMIZATION 
Special session on vision (Optimization of computer graphics and 
display devices in relation to physiology of human visual 
system), 4:47494 (LBL-9160) 
INTERCONNECTED POWER SYSTEMS/PHOTOVOLTAIC 
POWER SUPPLIES 
dc to ac power conditioning for photovoltaic arrays and utility 
interfacing, 4:46081 (SERI/TP-44-243) 
INTERFACES (EQUIPMENT) 
See EQUIPMENT INTERFACES 
INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 
INTERMEDIATE BOSONS/HADRONIC PARTICLE DECAY 
Estimates of W production with polarized protons, 4:47270 
INTERMEDIATE BOSONS/PARTICLE PRODUCTION 
Estimates of W production with polarized protons, 4:47270 
INTERMEDIATE BTU GAS/COMMERCIALIZATION 
Commercialization strategy report for medium Btu gasification, 
4:45807 (TID-28850(Draft)) 
INTERMEDIATE BTU GAS/MARKET 
Commercialization strategy report for medium Btu gasification, 
4:45807 (TID-28850(Draft)) 
INTERMEDIATE BTU GAS/PRICES 
Commercialization strategy report for medium Btu gasification, 
4:45807 (TID-28850(Draft)) 
INTERMEDIATE VECTOR BOSONS/WEAK HADRONIC 
DECAY 
Three-jet distributions from weak decay of heavy particles (Final- 
state gluon), 4:47692 (BNL-26286) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Performance characteristics of automotive engines in the United 
STates. Second series - report No. 7. 1977 Ford 171 CID (2.8 
liters), 2V. Interim report, November 1977, 4:46934 (PB-286296) 
INTERNAL COMBUSTION ENGINES/FUEL CONSUMPTION 
Performance characteristics of automotive engines in the United 
STates. Second series - report No. 7. 1977 Ford 171 CID (2.8 
liters), 2V. Interim report, November 1977, 4:46934 (PB-286296) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERSTELLAR SPACE/COSMOCHEMISTRY 
Interstellar molecules and prebiological evolution, 4:47570 
INTERSTITIAL WATER/COPPER 
Copper in the sea: a physical-chemical study of reservoirs, fluxes, 
and pathways in an Alaskan fjord, 4:47423 (DOE/EV/70001- 
44 


) 
IODINE/VAN DER WAALS FORCES 
Quasiclassical trajectory study of vibrational predissociation of 
van der Waals molecules: Collinear HexxxI2(B *Pi), 4:47628 
ION BEAMS 
See also DEUTERON BEAMS 
ION BEAMS/BEAM TRANSPORT 
‘develop and perform experiments for high intensity charged 
particle beams’. Final report, 4:47278 (AD-A-061816) 
ION BEAMS/MAGNETIC FIELDS 
Propagation of a wide ion beam into a magnetic barrier, 4:47917 
ION BEAMS/SIMULATION 
Steady-state transport of high-current beams in a focused channel, 
4:47594 
ION CLUSTERS 
See ION PAIRS 
ION COLLISIONS 
See also ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 


IRON/CORROSION 


ION COLLISIONS/ELASTIC SCATTERING 
Topics in bound-state dynamical processes: semiclassical 
eigenvalues, reactive scattering kernels and gas-surface 
scattering models, 4:47590 (LBL-9196) 
ION COLLISIONS/INELASTIC SCATTERING 
Topics in bound-state dynamical processes: semiclassical 
eigenvalues, reactive scattering kernels and gas-surface 
scattering models, 4:47590 (LBL- 9196) 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION PAIRS/SPATIAL DISTRIBUTION 
Biophysical studies with spatially correlated ions. 1. rr 
and theoretical considerations (Exposure of cultured V79 
hamster cells to D2* molecular ions), 4:47501 
Biophysical studies with spatially correlated ions. 2. Multiple 
scattering, experimental facility, and dosimetry (D2* molecular 
ions), 4:47502 
Biophysical studies with spatially correlated ions. 3. Cell survival 
studies — diatomic deuterium (Exposure of cultured V79 
hamster cells to D2* molecular ions), 4:47503 
ION SOURCES 
See also ALPHA SOURCES 
NEUTRAL BEAM SOURCES 
ION SOURCES/ELECTRIC CURRENTS 
Dual-current-feed magnetically insulated light-ion diode, 4:47887 
ION SOURCES/PERFORMANCE 
General — characteristics of a Berkeley multifilament ion 
source, 4:4759 
ION-ATOM COLLISIONS/ELECTRON CAPTURE 
Electron capture in collisions between ions and inert gases at 200- 
4000 eV, 4:47621 
ION-ATOM COLLISIONS/RESEARCH PROGRAMS 
Thermal-energy scattering of atoms in high Rydberg states. 
Annual progress report, July 1, 1978-June 30, 1979 (Summaries 
of research activities at Oregon State Univ.), 4:47614 (DOE/ 
ER/70038-1 
IONIZATION CHAMBERS/DESIGN 
Alpha probe (3 Apr 1978) (Engineering Materials), 4:47305 
(CAPE-2618) 
IONIZATION CHAMBERS/SENSITIVITY 
Alpha probe (3 Apr 1978) (Engineering Materials), 4:47305 
(CAPE-2618) 
IONIZATION FRONT ACCELERATORS/BEAM DYNAMICS 
IFA proof of principle experiments, 4:47263 (SAND-78-2138C) 
IONIZATION FRONT ACCELERATORS/FEASIBILITY 
STUDIES 
IFA proof of principle experiments, 4:47263 (SAND-78-2138C) 
ION-MOLECULE COLLISIONS/RESEARCH PROGRAMS 
Thermal-energy scattering of atoms in high Rydberg states. 
Annual progress report, July 1, 1978-June 30, 1979 (Summaries 
of research activities at Oregon State Univ.), 4:47614 (DOE/ 
ER/70038-1) 
IONOSPHERE 
See also D REGION 
E REGION 
IONOSPHERE/ELECTRON DENSITY 
Spacecraft charging at geosynchronous orbit - solution for eclipse 
passage. Air force surveys in geophysics, 4:47580 (AD-A- 
058983) 
IONOSPHERE/PLASMA DIAGNOSTICS 
A method for treating the sheath size in the Langmuir Mott-Smith 
equations. Environmental research papers, 4:47579 (AD-A- 
058961) 
IONOSPHERE/RESEARCH PROGRAMS 
Spacelab mission 2 experiment as poe 4:47582 (N-79-12122) 
IONOSPHERE/WAVE PROPAGATI 
NUCOM/BREM. An improved hf =» ee code for ambient 
and nuclear stressed ionospheric environments. Final report, 19 
April-30 September 1976, 4:47578 (AD-A-058867) 
IRIDIUM 191 TARGET/TRITON REACTIONS 
Two-quasiproton states in '°Os and '**Os studied with the (t,a) 
reaction, 4:47789 
IRIDIUM 193 TARGET/TRITON REACTIONS 
Two-quasiproton states in '°Os and '®*Os studied with the (t,a) 
reaction, 4:47789 
IRIDIUM BASE ALLOYS/GRAIN BOUNDARIES 
Effect of trace element additions on the grain boundary 
composition of Ir + 0.3 Pct W alloys, 4:46972 
TRON/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
IRON/CHEMICAL ANALYSIS 
Nuclear resonance fluorescence: new technique for in vivo iron 
determination in man, 4:47488 (BNL-25699) 
IRON/CORROSION 
Computer simulation of iron corrosion in a sodium loop using the 
Fleitman-Isaacs’ solubility relationship, 4:47010 (CEGB/RD/B/ 
N-3528) 





IRON/EMISSION SPECTROSCOPY 


Physical models of corrosion of iron and nickel in liquid sodium, 
4:47009 (CEGB/RD/B/N-3516) 
IRON/EMISSION SPECTROSCOPY 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle 
(National Uranium Resource Evaluation 
(LA-7349-MS) 
IRON/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
IRON/GAMMA DOSIMETRY 
Polynomial form of gamma-ray buildup factor functions, 4:47830 
IRON/ION COLLISIONS 
Target and projectile cross sections for F ions on Ti, V, Cr, Fe, 
and Co: 1.7 MeV/amu, 4:47619 
IRON/NEUTRON TRANSPORT 
Measurement and calculation of the y-fields induced in iron by 
252Cf fission neutrons, 4:47818 (DOE-tr-72) 
IRON 56/LEVEL WIDTHS 
Transmission of neutrons through iron-56 at 24.37 keV, 4:47775 
IRON 56 TARGET/NEUTRON REACTIONS 
Transmission of neutrons through iron-56 at 24.37 keV, 4:47775 
IRON ALLOYS 
See also IRON BASE ALLOYS 
IRON ALLOYS/FRACTURE PROPERTIES 
Application of materials science to the design of engineering 
alloys. A review, 4:46983 
High strength austenitic alloys for generator retaining rings. 
Interim report, 4:46554 (EPRI-FP-1061) 
IRON ALLOYS/MICROSTRUCTURE 
Application of materials science to the design of engineering 
alloys. A review, 4:46983 
IRON ALLOYS/PHASE DIAGRAMS 
Application of materials science to the design of engineering 
alloys. A review, 4:46983 
IRON BASE ALLOYS 
See also CAST IRON 
IRON BASE ALLOYS/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
IRON BASE ALLOYS/CORROSION 
Materials technology for coal-conversion processes. Sixteenth 
quarterly report, October-December 1978, 4:45782 (ANL-79-23) 
IRON BASE ALLOYS/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
ary gas cooled reactor systems definition, 4:46432 (COO- 
2975-1 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
IRON BASE ALLOYS/SOLIDIFICATION 
Graphite morphologies in the solidification of high purity Fe-C-Si 
alloys, 4:47064 (IS-4693) 
IRON ORES/PROCESSING 
Pelletized vs. natural iron ore technology: energy, labor, and 
capital changes. Final report, 4:46945 (COO-2893-8) 
IRON OXIDES/CORROSION RESISTANCE 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
IRON OXIDES/CRYSTAL DEFECTS 
Electron microscopy of ferrites, 4:47055 
IRON OXIDES/MAGNETIC PROPERTIES 
Electron microscopy of ferrites, 4:47055 
IRON OXIDES/MATERIALS TESTING 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
IRRADIATION PROCEDURES/RADIOSENSITIVITY EFFECTS 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
per fraction, 4:47515 
IRRIGATION/LOAD MANAGEMENT 
Analysis of feasibility of electrical load management for irrigated 
agriculture in California, 4:46912 
IRRIGATION/POWER DEMAND 
Analysis of feasibility of electrical load management for irrigated 
agriculture in California, 4:46912 
ISABLLLE STORAGE RINGS/ACCELERATOR FACILITIES 
ISABELLE, 4:47301 
ISABELLE STORAGE RINGS/BEAM-BEAM INTERACTIONS 
Transfer map approach to the beam-beam interaction, 4:47262 
(LA-UR-79-1752) 


Alaska 
RE)), 4:45969 
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ISABELLE STORAGE pe hoc Heo ACQUISITION SYSTEMS 
a on the impact of changing computer technology on nuclear 
rticle physics, 4:47312 (BNL-26213) 
ISING MODELJREN ENORMALIZATION 
Comment on the SLAC renormalization-group a eo to the 
Ising chain in a transverse rye ila ee 47 
ISING MODEL/STATISTICAL MECH 
Statistical mechanics and field theory (Path in integrals, lattices, 
udofree vertex model), 4:47729 (LBL-9168 
ISOBAR MODEL/PHOTOPRODUCTION 
are ar° photoproduction in the isobar-hole formalism, 
4:47755 
ISOTOPE SEPARATION PLANTS 
See also CENTRIFUGE ENRICHMENT PLANTS 
ISOTOPE SEPARATION PLANTS/FINANCING 
Status report on uranium enrichment associates, 4:45974 
ISOVECTORS/DIRAC EQUATION 
Normalizable solutions to the Dirac og uation in the presence of a 
magnetic monopole, 4:47847 (CU-TP-142) 
Isx TO AK/FIELD EMISSION 
Surface analysis of field-ion samples exposed to the plasma of the 
impurities studies experiment (ISX-A) tokamak, 4:47879 
ISX TOKAMAK/FIRST WALL 
Wall conditioning by low power discharge in the ISX-A tokamak, 
4:47961 
ISX TOKAMAK/IMPURITIES 
Time dependence of gases from plasma-wall interactions in ISX- 
A, 4:47896 (CONF-790125-61) 
ISX TOKAMAK/LIMITERS 
ISX-A graphite limiter experiment, 4:47895 (CONF-790125-60) 
ITALY/GEOCHEMICAL SURVEYS 
Geochemical survey of the Siena Province. Interpretation, 4:46298 
ITALY/GEOLOGIC MODELS 
Transverse structures and geothermal occurrences in non volcanic 
areas. Southern Appennines, 4:46254 
ITALY/GEOLOGY 
Preliminary methods and results in the study of phreatomagmatic 
xplosions (Latian volcanic area, Central Italy), 4:46256 
ITALY/GEOTHERMAL EXPLORATION 
Preliminary methods and results in the study of phreatomagmatic 
explosions (Latian volcanic area, Central Italy), 4:46256 
Suggestions for a geochemical prospecting of geothermal systems. 
A first survey of the Italian thermal springs, 4:46297 
ITALY/GEOTHERMAL FIELDS 
Suggestions for a geochemical prospecting of geothermal systems. 
A first survey of the Italian t — springs, 4:46297 
ITALY/GEOTHERMAL SYSTEM 
Preliminary methods and results in ae study of phreatomagmatic 
explosions (Latian volcanic area, Central Italy), 4:46256 
ITALY/HYDROTHERMAL SYSTEMS 
Transverse structures and came occurrences in non volcanic 
areas. Southern Appennines, 4:46254 
ITALY/LMFBR TYPE REACTORS 
Design, R and D, and manufacture of the components of 
secondary circuits for fast sodium power plant, 4:46513 
Future plans for the design and construction of fast reactor power 
stations, 4:46518 
Future plans for the design and construction of fast reactor power 
stations in Italy, 4:46521 
Past and present role of fast breeder reactors in Italy, 4:46492 
Past and present role of fast breeder reactors, 4:46493 
ITALY/THERMAL SPRINGS 
Geochemical survey of the Siena Province. Interpretation, 4:46298 
Suggestions for a geochemical prospecting of geothermal systems. 
A first survey of the Italian thermal springs, 4:46297 
Transverse structures and geothermal occurrences in non volcanic 
areas. Southern a 4:46254 
ITALY/VOLCANIC REGIONS 
Shallow magnetic reservoirs as heat source of geothermal systems: 
preliminary interpretation of data available for the Neapolitan 
aid active volcanic areas, 4:46255 
See TOTAL ENERGY SYSTEMS 


J-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAERI FUSION TORUS-2A 
See JFT-2A TOKAMAK 
JAPAN/ELECTRICAL SURVEYS 
Report of electrical prospecting _ 1-4), 4:46262 
JAPAN/GEOCHEMICAL SURV 
Report of geothermal caglaaanty basic investigation of Sobetsu 
(No. 1), 4:46252 
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JAPAN/GEOLOGICAL SURVEYS 
Report of exploratory geothermal basic investigation for Taisei- 
Kumaishi (No. 2), 4:46251 
a a of alteration zone survey (No. 2-1), 4:46257 
ar of —< exploratory basic investigation of Sobetsu 


JAPAN/GEOTHERMAL EXPLORATION 
Report of alteration zone survey (No. 2-1), 4:46257 
Report of investigation of alteration zones (No. 1-1), 4:46260 
JAPAN/GEOTHERMAL FIELDS 
Report of exploratory geothermal basic investigation for Taisei- 
Kumaishi (No. 2), 4:46251 
Report of discharged heat quantity ores poe 2-3), 4:46258 
Report of gravity survey (No. 2-4), 4 
Report of discharge of heat (No. 1- 3), p> 46261 
Report of electrical prospecting (No. 1-4), 4:46262 
JAPAN/GRAVITY SURVEYS 
Report of gravity survey (No. 2-4), 4:46259 
JAPAN/HEAT FLOW 
Report of discharged heat quantity survey (No. 2-3), 4:46258 
Report of discharge of heat (No. 1-3), 4:46261 
JAPAN/HOT SPRINGS 
Fluorine content of Nasu hot spring, 4:46289 
Fluorine content of hot springs in Kohhu City and adjacent area, 
4:46288 
Report of geochemical survey (No. 2-2), 4:46290 
Report of geochemical survey (No. 1-2), 4:46291 
JAPAN/HY DROTHERMAL ALTERATION 
Report of investigation of alteration zones (No. 1-1), 4:46260 
JAPAN/LMFBR TYPE REACTORS 
Future plans for the design and construction of fast reactor power 
stations, 4:46518 
Future plans for the design and construction of fast reactor power 
stations in Japan, 4:46522 
Past and present role of fast breeder reactors in Japan, 4:46487 
Past and present role of fast breeder reactors, 4:46493 
JAPAN/METAL INDUSTRY 
Economic determinants of the use of energy and materials in the 
U.S. and Japanese iron and steel industries, 4:46908 (CONF- 
780247-2) 
JAPAN/NUCLEAR POWER 
Japan's attitude toward nuclear power: from the standpoint of an 
overall energy policy, 4:46792 
JAPAN/OCEAN THERMAL ENERGY CONVERSION 
Conceptual design and economic evaluation on OTEC power 
plants in Japan, 4:46163 (CONF-780236-P2) 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JEJUNUM 
See SMALL INTESTINE 
JET ENGINE FUELS/CHEMICAL PROPERTIES 
Prediction of selected jet fuel test results using ASTM test method 
D2887 data with multiple linear regression analysis , 4:45912 
(AD-A-059185) 
JET MODEL 
Recent high p/sub T/ results from the CERN ISR (Review, cross 
sections), 4:47693 (COO-2232A-79) 
JET MODEL/QUANTUM CHROMODYNAMICS 
me eneeey predictions from perturbative Q.C.D., 4:47727 (CU- 
P-153) 
JET MODEL/SPACE-TIME 
High-energy inclusive annihilation processes. I. Physical picture 
and (phi*). theory, 4:47689 
JET MODEL/WEAK HADRONIC DECAY 
Three-jet distributions from weak decay of heavy particles (Final- 
state gluon), 4:47692 (BNL-26286) 
JFER REACTOR 
See JOYO REACTOR 
JFT-2 TOKAMAK/IMPURITIES 
Annual report of Division of Thermonuclear Fusion Research and 
Division of Large Tokamak Development for the period of 
April 1, 1976 to March 31, 1977, 4:47873 (JAERI-M-7479) 
JFT-2A TOKAMAK/IMPURITIES 
Annual report of Division of Thermonuclear Fusion Research and 
Division of Large Tokamak Development for the period of 
April 1, 1976 to March 31, 1977, 4:47873 (JAERI-M-7479) 
INTS 


See also EXPANSION JOINTS 
WELDED JOINTS 
JOINTS/AVAILABILITY 
Survey of industrial coal conversion equipment capabilities: 
mechanicai piping connectors and expansion joints, 4:45804 
(ORNL/TM-6586) 
JOINTS (ANATOMY) 
See BONE JOINTS 
JOYO REACTOR/REACTOR OPERATION 
Test and operational experience with the experimental fast reactor 
JOYO, 4:46608 


KNUDSEN FLOW/MONTE CARLO METHOD 


JOYO REACTOR/SPECIFICATIONS 
Past and present role of fast breeder reactors in Japan, 4:46487 
Test and operational experience with the experimental fast reactor 
JOYO, 4:46608 
JT-60 REACTORS/BEAM DUMPS 
Calculation of heat input to cryopumps by Monte Carlo method, 
4:47973 (JAERI-M-7611) 
JT-60 REACTORS/NEUTRAL ATOM BEAM INJECTION 
Annual report of Division of Thermonuclear Fusion Research and 
Division of Large Tokamak Development for the period of 
April 1, 1976 to March 31, 1977, 4:47873 (JAERI- M. 7479) 
JUNCTIONS 
See JOINTS 
JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 
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K REACTOR/INTAKE STRUCTURES 
Recolonization of reactor cooling water system by the Asiatic 
clam Corbicula fluminea, 4:46612 (DP-MS-78-91) 
KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/GEOCHEMICAL SURVEYS 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Pratt NTMS Quadrangle, Kansas, 4:45960 (GJBX-83(79)) 
KAON MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Study of inclusive reactions K~ p + K-bar® + X and K~ p > A® 
+ X at 6.5 GeV/c, 4:47654 
KAON MINUS-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Effective radius and total cross sections of hadron-hadron 
interactions of elementary particles, 4:47711 
KAON PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Comment on Z;* (1800) and spin-rotation parameter 
measurements, 4:47669 
KAON PLUS-PROTON INTERACTIONS/PARTIAL WAVES 
Comment on Z;* (1800) and spin-rotation parameter 
measurements, 4:47669 
KAON PLUS-PROTON INTERACTIONS/RESONANCE 
SCATTERING 
Comment on Z;* (1800) and spin-rotation parameter 
measurements, 4:47669 
KAON PLUS-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Effective radius and total cross sections of hadron-hadron 
interactions of elementary particles, 4:47711 
KAONS NEUTRAL/MASS DIFFERENCE 
Bounds on quark mixing angles in the standard six-quark model, 
4:47694 
Constraints on weak-current angles of the six-quark model from 
the K°-K-bar® system, 4:47587 
KARLSRUHE RESEARCH REACTOR FR-2 
See FR-2 REACTOR 
KETONES/PHOTOCHEMICAL REACTIONS 
Electron transfer processes in the photochemistry of B- 
maa: 4:47122 
KIDNEY STON 
See CALC ULI 
KIDNEYS/DOSE COMMITMENTS 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
KINK INSTABILITY 
Stability of tokamaks with elongated cross section, 4:47938 
Successor oscillations of internal disruptive instabilities in the PLT 
tokamak, 4:47934 (PPPL-1553) 
KNK REACTOR/REACTOR PROTECTION SYSTEMS 
Shutdown systems of KNK and SNR 300, 4:46495 
KNK REACTOR/REACTOR SHUTDOWN 
Shutdown systems of KNK and SNR 300, 4:46495 
KNK-2 REACTOR/SEISMIC EFFECTS 
KNK II: construction and aseismic design, 4:46607 
KNK-2 REACTOR/SPECIFICATIONS 
KNK II: construction and aseismic design, 4:46607 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KNUDSEN EFFUSION 
See KNUDSEN FLOW 
KNUDSEN FLOW/MONTE CARLO METHOD 
Monte Carlo functional expansion calculation of free molecular 
flows, 4:47637 
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KNUDSEN NUMBER 
See KNUDSEN FLOW 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KRYPTON IONS/ION-ATOM COLLISIONS 
Electron capture in collisions between ions and inert gases at 200- 
4000 eV, 4:47621 


LABOR/ENERGY SUPPLIES 
National Energy Policy and U.S. labor, 4:46817 
LAGRANGIAN FIELD THEORY/SUPERSYMMETRY 
Supercurrent, 4:47745 
LAGRANGIAN FIELD THEORY/VECTOR CURRENTS 
Supercurrent, 4:47745 
LAKES 
See also GREAT LAKES 
LAKES/LIMNOLOGY 
Suspended sediments and related limnology of an alpine lake 
system. 3rd year-end report, 1 June 1977-30 September 1978 
(Alaska), 4:47442 (DOE/EV/71010-3) 
LAKES/WATER POLLUTION 
Suspended sediments and related limnology of an alpine lake 
system. 3rd year-end report, 1 June 1977-30 September 1978 
(Alaska), 4:47442 (DOE/EV/71010-3) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES/HADRONIC PARTICLE DECAY 
Hyperon beams as a source of polarized protons, 4:47274 
LAMBDA PARTICLES/MAGNETIC MOMENTS 
Magnetic moments of hyperons and quarks, 4:47653 
(FERMILAB-79/5) 
LAMBDA PARTICLES/PARTICLE PRODUCTION 
Study of inclusive reactions K~ p — K-bar® + X and K~ p > A® 
+ X at 6.5 GeV/c, 4:47654 
LAMBDA-2250 RESONANCES/MASS FORMULAE 
Relations between hadron masses in SU (4) symmetry, 4:47724 
LAMPF LINAC/BEAM DYNAMICS 
Recent improvements in beam diagnostic instrumentation, 4:47259 
(LA-UR-79-698) 
LAMPF LINAC/DATA ACQUISITION SYSTEMS 
Data display with the Q system, 4:47292 (LA-UR-79-1440) 
LAND RECLAMATION/ECONOMIC ANALYSIS 
Coal refuse reclamation project, 4:45835 (CONF-790496-1) 
LAND RECLAMATION/MONITORING 
Remote monitoring of coal strip mine rehabilitation. Final report, 
1 July 1975-31 December 1976, 4:45851 (PB-286647) 
LAND USE/SOLAR RIGHTS 
Implementation of state solar incentives: land-use planning to 
ensure solar access, 4:46837 (SERI/TR-51-163) 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
LANTHANUM BORIDES/EMISSIVITY 
Emissivity of LaBg at 650 nm, 4:47053 
LANTHANUM COMPOUNDS/CORROSION RESISTANCE 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
LANTHANUM COMPOUNDS/MATERIALS TESTING 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
LANTHANUM COMPOUNDS/MICROSTRUCTURE 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
LANTHANUM COMPOUNDS/SEED-SLAG INTERACTIONS 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
LANTHANUM OXIDES 
Interconnection materials for the thin layer zirconiz electrolyte 
fuel cell (LaCrOs), 4:46863 (BNL-50756) 
LANTHANUM OXIDES/ELECTRIC CONDUCTIVITY 
Compositional dependence of thermal expansion, lattice 
parameters, volatilization rate and electrical conductivity of 
LaCrOs based oxides (Electrodes for high-temperature fuel 
cells), 4:46862 (BNL-50756) 
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LANTHANUM OXIDES/EVAPORATION 
Compositional! dependence of thermal expansion, lattice 
rameters. volatilization rate and electrical conductivity of 
aCrOs based oxides (Electrodes for high-temperature fuel 
cells), 4:46862 (BNL-50756) 
LANTHANUM OXIDES/LATTICE PARAMETERS 
Compositional dependence of thermal expansion, lattice 
arameters, volatilization rate and electrical conductivity of 
aCrOs based oxides (Electrodes for high-temperature fuel 
cells), 4:46862 (BNL-50756) 
LANTHANUM OXIDES/MATERIALS TESTING 
Tests and studies of USSR materials at the US coal burning MHD 
facility UTSI-2 (LaCrO3-Cr cermet), 4:46848 (CONF-7805142- 
1 


) 
LANTHANUM OXIDES/THERMAL EXPANSION 

Compositional dependence of thermal expansion, lattice 

arameters, volatilization rate and electrical conductivity of 
CrOs based oxides (Electrodes for high-temperature fuel 
cells), 4:46862 (BNL-50756) 
LARDERELLO GEOTHERMAL FIELD/GEOCHEMICAL 
SURVEYS 
Study of the applicability of the ny of gases in 
eothermal prospection, 4:462 
LARDERELLO GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Design study of a thermohydraulic loop for the conversion of 
eothermal energy (low enthalpy) into electricity, 4:46313 
LARDERELLO GE THERMAL FiELD/GEOTHERMOMETRY 
Study of the applicability of the senerny of gases in 
eothermal prospection, 4:46295 
LARDERELLO GEOTHERMAL FIELD/PETROLOGY 

Study of the applicability of the ey of gases in 

geothermal prospection, 4:46295 
LARGE COIL PROGRAM/STRESSES 

Magnetic field and stress analysis for ORNL-LCT, 4:47963 
(JAERI-M-7543) 

LARGE COIL PROGRAM/THERMAL STRESSES 

Study of thermal problems in ORNL-Large Coil Task, 4:47964 
(JAERI-M-7546) 

LARVAE/TOXICITY 

Continuous flow bioassay technique for assessing the toxicity of 
oil-shale-related effluents: preliminary results with two species 
of caddisfly larvae, 4:45945 (LBL-8827) 

LASER FUSION REACTORS/FIRST WALL 
Stability of the flow of thin liquid-lithium films, 4:47994 
LASER FUSION REACTORS/OPTICAL SYSTEMS 

Potassium terbium fluoride crystal growth development for 
faraday rotator discs fabrication, 6 July 1978-6 February 1979, 
4:47990 (UCRL-15031) 

LASER FUSION REACTORS/REVIEWS 
State of controlled nuclear fusion research. Evaluation study with 
emphasis in the laser-inertial concept, 4:47979 (CNEA-438) 
LASER ISOTOPE SEPARATION 
Advanced isotope separation technology, 4:47111 (LBL-7355) 
LASER ISOTOPE SEPARATION/CARBON DiOXIDE LASERS 
Interaction of a CO laser beam with a supersonic SF¢ jet 
expanding into vacuum, 4:45979 
LASER ISOTOPE SEPARATION/GASEOUS DIFFUSION 
Effect of a laser on gaseous diffusion, 4:45980 
LASER ISOTOPE SEPARATION/RESEARCH PROGRAMS 
Progress in laser enrichment at Los Alamos, 4:45981 
LASER ISOTOPE SEPARATION/SUPERSONIC FLOW 

Interaction of a CO: laser beam with a supersonic SF¢ jet 

expanding into vacuum, 4:45979 
LASER MATERIALS/OPTICAL PROPERTIES 

Fluoride crystals for high peak power laser window coatings. 
Final technical report, 17 February-30 Nobember 1977, 4:47187 
(AD-A-059226) 

LASER MIRRORS/STRESSES 

Mechanical deflection analysis of diamond turned reflective 
optics, 4:47993 (Y/DA-7372) 

LASER RADIATION/BIOLOGICAL EFFECTS 

Laser hazards bibliography. August 1978. Ninth edition, 4:47535 
(AD-A-061958) 

Mechanisms of retinal damage from chronic laser radiation, 
thresholds and mechanisms. Report no. 4 (annual) 1 November 
1976-31 October 1977, 4:47532 (AD-A-059274) 

LASER RADIATION/HEALTH HAZARDS 

Repetitive pulse laser data and permissible exposure limits. Final 

report | Sep 1977-31 Mar 1978, 4:47533 (AD-A-061654) 
LASER RADIATION/MAXIMUM PERMISSIBLE EXPOSURE 
Repetitive pulse laser data and permissible exposure limits. Final 
report | Sep 1977-31 Mar 1978, 4:47533 (AD-A-061654) 
LASER RADIATION/TECHNOLOGY UTILIZATION 
Laser induced photochemistry, 4:47129 (SAN-115/136-1) 
LASER RADIATION/WAVEGUIDES 

Transmission of free-running laser pulses of high energy and 
power densities through previously gamma-radiated fiber 
waveguides, 4:47197 (SAND-79-0441) 
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LASER TARGETS/ABLATION 
— -pulse ae ma interactions at 10'* to 10°* W/cm?, 
:47985 (NRL-MR-3965) 
LASER TARGETS/FABRICATION 
Fabrication of hemispherical structures using semiconductor 
technology for use in thermonuclear fusion research, 4:46026 
Investigation of the effects of system parameters on the 
production of hollow hydrogen droplets, 4:46025 
Low —— gas filling of laser fusion microspheres, 4:46024 
UCRL-81417(Rev.1)) 
LASER TARGETS/INTERACTIONS 
Evaluation of the effect of prepulses on HF laser-target 
interactions, 4:47986 (SAND-79-0353) 
LASER TARGETS/LASER IMPLOSIONS 
a of stable implosion of structured pellet, 2, 4:47983 (N- 
78-32406 
LASER-PRODUCED PLASMA/BRILLOUIN EFFECT 
Brillouin backscatter dependence upon pulse amplitudes, timing, 
target material and geometry, 4:47984 (NRL-MR-3964) 
LASER-PRODUCED PLASMA/ELECTROMAGNETIC 
RADIATION 
Parametric modulation of the density of a laser plasma near the 
critical surface, 4:47955 
LASER-PRODUCED PLASMA/ELECTRON TEMPERATURE 
Analysis of the Z dependence of laser generated suprathermal 
electron temperature, 4:47991 (UCRL-82280) 
LASER-PRODUCED PLASMA/ENERGY SPECTRA 
Electrostatic analyser for laser-produced plasmas. Ion spectra for 
polythene at 10.6um, 4:47884 (CLM-R-186) 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Self-excitation of magnetic fields in a laser plasma, 4:47951 
LASER-PRODUCED PLASMA/PLASMA DENSITY 
Parametric modulation of the density of a laser plasma near the 
critical surface, 4:47955 
LASER-PRODUCED PLASMA/PLASMA INSTABILITY 
Self-excitation of magnetic fields in a laser plasma, 4:47951 
LASER-PRODUCED PLASMA/PLASMA WAVES 
Parametric modulation of the density of a laser plasma near the 
critical surface, 4:47955 
LASER-PRODUCED PLASMA/RESONANCE ABSORPTION 
Deformation of density profile and efficiency of resonant 
absorption of laser radiation in an inhomogeneous plasma, 


4: 4 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
Plasma-laser interactions with solid polystyrene microspheres. 
Interim technical report, 4:47977 (AD-A-059049) 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/BIBLIOGRAPHIES 

Acoustooptical laser modulators and deflectors (citations from the 
NTIS data base). Report for 1969-November 1978, 4:47195 
(NTIS/PS-78/1186) 

Acoustooptical laser modulators and deflectors (citations from the 
Engineering Index data base). Report for 1970-November 1978, 
4:47196 (NTIS/PS-78/1187) 

Laser hazards bibliography. August 1978. Ninth edition, 4:47535 
(AD-A-061958) 

LASERS/OPERATION 

Course lecture: laser safety and laser principles (10 Jun 1975) 

(Engineering Materials), 4:47222 (CAPE-2632) 
LASERS/SAFETY 

Course lecture: laser safety and laser principles (10 Jun 1975) 

(Engineering Materials), 4:47222 (CAPE-2632) 
LASERS/SAFETY STANDARDS 

Format of revised safety standards for infrared laser exposures. 

Final report Nov 1977-Mar 1978, 4:47534 (AD-A-061800) 
LASERS/WINDOWS 

Fluoride crystals for high peak power laser window coatings. 
Final technical report, 17 February-30 Nobember 1977, 4:47187 
(AD-A-059226) 

Study of surface finishing and coating of DF laser windows. Final 
technical report, 1 June 1977-30 June 1978, 4:47183 (AD-A- 
058999 

LATENT HEAT STORAGE 

Introductory remarks to the thermochemical and thermal energy 
storage panel, 4:46716 (CONF-7905 15-2) 

LATENT HEAT STORAGE/RESEARCH PROGRAMS 

Thermal energy storage for solar applications: an overview, 
4:46242 (SERI/TR-34-089) 

Thermal energy storage in aquifer workshop, 4:46718 (LBL-8431) 


LEAD 208/NUCLEAR STRUCTURE 


LATIN AMERICA/NUCLEAR ENERGY 
Nuclear energy in Latin America: needs and possibilities, 4:46788 
LATTICE FIELD THEORY/FEYNMAN PATH INTEGRAL 
Experiments with a gauge-invariant Ising system, 4:47735 
LATTICE FIELD THEORY/FOUR-DIMENSIONAL 
CALCULATIONS 
Experiments with a gauge-invariant Ising system, 4:47735 
LATTICE FIELD THEORY/GAUGE INVARIANCE 
Extrapolation of lattice gauge theories to the continuum limit, 
4:47726 (CU-TP-149 
Hamiltonian approach to Z (N) lattice gauge theories, 4:47733 
LATTICE FIELD THEORY/HAMILTONIANS 
Hamiltonian approach to Z (N) lattice gauge theories, 4:47733 
LATTICE FIELD THEORY/HIGGS MODEL 
Phase diagrams of lattice gauge theories with Higgs fields, 4:47721 
LATTICE FIELD THEORY/PHASE DIAGRAMS 
Phase diagrams of lattice gauge theories with Higgs fields, 4:47721 
LATTICE FIELD THEORY/PHASE TRANSFORMATIONS 
Experiments with a gauge-invariant Ising system, 4:47735 
LATTICE FIELD THEORY/STRONG-COUPLING MODEL 
Extrapolation of lattice gauge theories to the continuum limit, 
4:47726 (CU-TP-149) 
LATTICE FIELD THEORY/SU-2 GROUPS 
Extrapolation of lattice gauge theories to the continuum limit, 
4:47726 (CU-TP-149) 
LATTICE FIELD THEORY/U-1 GROUPS 
Extrapolation of lattice gauge theories to the continuum limit, 
4:47726 (CU-TP-149) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LEAD/ABSORPTION SPECTROSCOPY 
Flame atomic absorption methods of analysis of oilfield brines: 
cadmium, cesium, chromium, cobalt, lead, nickel, rubidium, and 
vanadium, 4:47098 (BETC/RI-79/8) 
LEAD/CHEMISORPTION 
Study of the composition of the barrier layer and various 
mechanisms of adsorption of molecules in tunnel contacts on 
aluminum base, 4:47003 
LEAD/DENSITY 
Thermal expansion and density measurements of molten and solid 
materials at high temperatures by the gamma attenuation 
technique, 4:46988 (SAND-79-0074) 
LEAD/EMISSION SPECTROSCOPY 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
LEAD/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
LEAD/HEAVY ION REACTIONS 
Proton and pion spectra at large angles in relativistic heavy-ion 
collisions, 4:47765 
LEAD/MONITORING 
Mechanisms and rates of atmospheric deposition of selected trace 
elements and sulfate to a deciduous forest watershed (Roles of 
dry and wet deposition concentrations measured in Walker 
Branch Watershed), 4:47382 (ORNL/TM-6674) 
LEAD/PRESSURE MEASUREMENT 
Summary of work done pursuant to Purchase Order No. 3268909, 
4:46989 (UCRL-15021) 
LEAD/REMOVAL 
Filtration of heavy metals from flue gases: literature studies and 
experiments, 4:45853 (STUDSVIK/E-2-78/52) 
LEAD/TEMPERATURE MEASUREMENT 
Summary of work done pursuant to Purchase Order No. 3268909, 
4:46989 (UCRL-15021 
LEAD/THERMAL EXPANSION 
Thermal expansion and density measurements of molten and solid 
materials at high temperatures by the gamma attenuation 
technique, 4:46988 (SAND-79-0074) 
LEAD/TUNNEL EFFECT 
Study of the composition of the barrier layer and various 
mechanisms of adsorption of molecules in tunnel contacts on 
aluminum base, 4:47003 
LEAD 208/E1-TRANSITIONS 
High- -resolution photoneutron study of El and M1 transitions in 
°8 Pb, 4:47790 
LEAD 208/M1-TRANSITIONS 
High- -resolution photoneutron study of El and M1 transitions in 
°8 Pb, 4:47790 
LEAD 208/MUONIC ATOMS 
Discrepancy between theory and experiment in nuclear 
polarization corrections of muonic ?°*Pb, 4:47610 
LEAD 208/NUCLEAR STRUCTURE 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
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LEAD 208/POLARIZED NUCLEI 

Discrepancy between theory and experiment in nuclear 

larization corrections of muonic 7°*Pb, 4:47610 

LEAD 208 TARGET/ELECTRON REACTIONS 

Tensor force ed inelastic electron and proton scattering to 

unnatural- states “ stretched configurations, 4:47766 

LEAD 208 TA GE /PHOT: 

ye dianakeaies study of El and M1 transitions in 


LEAD 208 TARGET/PION MINUS REACTIONS 
Study of elastic pion scattering from *Be, **Si, 58Ni, and 7° Pb at 
162 MeV scar and differential cross sections, scattering yields, 
scatterin, litudes), 4:47757 (LA- pica 
LEAD 208 T. RG /PION PLUS 
Study of elastic pion scattering from Bee ce 5®Ni, and 7°*Pb at 
162 MeV bi o and differential cross sections, scattering yields, 
scatterin litudes), 4:47757 (LA-7851-T) 
LEAD 208 T. RG /PROTON REACTIONS 
Tensor =e and inelastic electron and proton scattering to 
unnatural-parity _ h 4. stretched configurations, 4:47766 
LEAD 209/ENERGY L 
(n,p) reaction at 60 Mev o on n ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
LEAD ALLOYS/CORROSION RESISTANCE 
Materials selection for ocean thermal energy conversion heat 
ares pe 4:46203 (CONF-780236-P4) 
LEAD-ACID BATTERIES/EXPLOSIONS 
Battery ex eo tests and labeling. Final report, July 1977-May 
1978, 4:46747 (PB-288745) 
LEAD-ACID BATTERIES/GRIDS 
Positive electrode for storage battery (Patent; low or no Sb), 
4:46757 
LENSES 
See also ELECTROMAGNETIC LENSES 
LENSES/ADHESIVES 
Investigations of delaminations in polarizers for PLZT/TFPD 
lenses, 4:47061 (SAND-79-01416) 
LENSES/FABRICATION 
Manufacture of PLZT bonded lens assemblies (For the USAF 
EEU-2/P Thermal/Flash Protective Goggle), 4:47176 (SAND- 
79-0121C) 
LENSES/POLISHING 
Production 7, me for thin PLZT wafers (For the 
USAF EEU-2/P Thermal/Flash Protective Goggles), 4:47177 
(SAND-79-0125C) 
LEPTON-HADRON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Deep inelastic lepton-hadron processes in gauge models with 
massive vector gluons, 4:47744 
LEPTON-HADRON INTERACTIONS/POLARIZATION 
Polarized lepton-hadron scattering, 4:47266 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
LEPTONS/MASS 
Mass without scalars, 4:47686 (CU-TP-147) 
LEPTONS/PARTICLE PRODUCTION 
Quark-gluon plasma and the production of leptons, photons, and 
psions in hadron collisions, 4:47708 


(Linear Energy Transfer.) 
LET/RADIOSENSITIVITY EFFECTS 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
per fraction, 4:47515 
LIGHT 
See VISIBLE RADIATION 
LIGHT NUCLEI/PION REACTIONS 
Model of elastic scattering of 7 mesons by the lightest nuclei, 


4:47 
LIGHTING SYSTEMS/ENERGY CONSERVATION 
Adopted optional lighting standards for existing buildings, 4:46887 
LIGNITE/EXPLOITATION 
Integrated assessment of Texas lignite development, 4:45886 
LIGNITE/HYDROGENATION 
Flash hydropyrolysis of coal. Quarterly report No. 6, April 1-June 
30, 1978, 4:45824 (BNL-50948) 
LIGNITE/PYROLYSIS 
Flash hydropyrolysis of coal. Quarterly report No. 6, April 1-June 
30, 1978, 4:45824 (BNL-50948) 
LIMESTONE/REGENERATION 
Regeneration of sulfated limestone from FBCs. Quarterly report, 
October-December 1978, 4:45834 (ANL/CEN/FE-79-2) 
LIMESTONE/SORPTIVE PROPERTIES 
Waste isolation safety assessment program. Controlled sample 
program publication number 2: interlaboratory comparison of 
batch Kd values, 4:46006 (PNL-2872) 
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LIMITERS/MATERIALS TESTING 
ISX-A graphite limiter experiment, 4:47895 (CONF-790125-60) 
LINACS 


See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
STANFORD 20-GEV LINAC 
LINEAR ACCELERATORS/BEAM DYNAMICS 
Transient behavior of a high-current relativistic electron beam in a 
microwave linear accelerator, 4:47275 
ACCELERA /BEAM MONI1UKs 
Microwave beam-position monitor system (6 Apr 1978) 
(Engineering Materials), 4:47298 (CAPE-2639) 
ACCELERATORS/KILO AMP BEAM CURRENTS 
Simulations of intense relativistic electron beam generation by 
foilless diodes, 4:47294 (LA-UR-79-1521) 
LINEAR ACCELERATORS/RF SYSTEMS 
Low-cost RF system for a 2-megahertz heavy ion linear 
accelerator, 4:47276 (BNL-50960) 
LINEAR ACCELERATORS/WAVE PROPAGATION 
Discontinuity effects on radial cavity transmission lines, 4:47295 
(SAND-79-1056) 
LINEAR ENERGY TRANSFER 
See LET 
LINEAR THETA PINCH DEVICES/PLASMA CONFINEMENT 
End plugging of a linear theta pinch by pulsed mirrors, 4:47875 
(N-78-32876) 
LINEAR THETA PINCH DEVICES/PLUGGING 
End plugging of a linear theta pinch by pulsed mirrors, 4:47875 
(N-78-32876) 
LINEAR Z PINCH DEVICES/X-RAY SPECTRA 
X-ray spectra from a gas-puff z-pinch device, 4:47888 
LINING PROCESSES 
Development of lining and service line extension systems 
compatible with BSB excavation rates. Final report, 4:45863 
(HCP/T9127-01) 
LINKING (BOREHOLE) 
See BOREHOLE LINKING 
LIOUVILLE THEOREM/VARIATIONAL METHODS 
Variational method and the stochastic-Liouville equation. II. ESR 
spectral simulation via finite elements, 4:47856 
LIQUEFIED NATURAL GAS/AVAILABILITY 
Into the future with gas, 4:46820 
LIQUEFIED NATURAL GAS/BIBLIOGRAPHIES 
Annotated bibliography LNG safety and environmental control 
research, 4:47369 (DOE/EV-0036) 
LIQUEFIED NATURAL GAS/CHEMICAL REACTION 
KINETICS 
Modeling detonation and deflagration properties of liquefied 
energy fuels, 4:45923 (DOE/EV-0036) 
LIQUEFIED NATURAL GAS/DETONATIONS 
Modeling detonation and deflagration properties of liquefied 
energy fuels, 4:45923 (DOE/EV-0036) 
LIQUEFIED NATURAL GAS/DIFFUSION 
Dispersion model comparisons, 4:47433 (DOE/EV-0036) 
Validity of desert site scale effects experiments, 4:47422 (DOE/ 
EV-0036) 
LIQUEFIED NATURAL GAS/ENVIRONMENTAL IMPACTS 
Liquefied gaseous fuels safety and environmental control 
assessment program: a status report, 4:47431 (DOE/EV-0036) 
LIQUEFIED NATURAL GAS/GAS SPILLS 
China Lake spill tests, 4:47368 (DOE/EV-0036) 
Detection of atmospheric methane, 4:47365 (DOE/EV-0036) 
Dispersion model comparisons, 4:47433 (DOE/EV-0036) 
Evaluation of sites for LNG spill tests, 4:47421 (DOE/EV-0036) 
Experimental strategy considerations for LNG field 
experimentation, 4:47437 (DOE/EV-0036) 
Feasibility of methods and systems for reducing LNG tanker fire 
hazards, 4:47435 (DOE/EV-0036) 
Instrumentation assessment: JPL laser and TBDR methane 
monitors, 4:47366 (DOE/EV-0036) 
Review of the 1978 China Lake LNG dispersion experiments and 
instrumentation, 4:47367 (DOE/EV-0036) 
Spreading and differential boil-off for a spill of liquefied natural 
gas on a water surface, 4:47432 (DOE/EV-0036) 
Test cases for Phase I: evaluation of LNG vapor generation and 
dispersion models, 4:47434 (DOE/EV-0036) 
Validity of desert site scale effects experiments, 4:47422 (DOE/ 
EV-0036) 
LIQUEFIED NATURAL GAS/GELATION 
Safety assessment of gelled LNG, 4:47436 (DOE/EV-0036) 
LIQUEFIED NATURAL GAS/MARKET 
Liquefaction and marketing of offshore natural gas, 4:45920 
(INKA-Conf-78-275-003) 
LIQUEFIED NATURAL GAS/SAFETY 
LNG release prevention and control, 4:47364 (DOE/EV-0036) 
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LIQUEFIED PETROLEUM GASES/BIBLIOGRAPHIES 
Preliminary annotated bibliography of publications related to fire 
safety in marine import of liquefied petroleum gas, 4:47440 
(DOE/EV-0036) 
LIQUEFIED PETROLEUM GASES/CONSUMPTION RATES 
LPG in Missouri, 4:45926 (PB-286329) 
LIQUEFIED PETROLEUM GASES/ENVIRONMENTAL 
IMPACTS 
Liquefied gaseous fuels safety and environmental control 
assessment program: a status repori, 4:47431 (DOE/EV-0036) 
LIQUEFIED P: OLEUM GASES/FIRE PREVENTION 
LPG safety research, 4:47438 (DOE/EV-0036) 
LIQUEFIED PETROLEUM GASES/GAS SPILLS 
Simultaneous boiling and spreading of liquefied petroleum gas 
(LPG) on water, 4:47439 (DOE/EV-0036) 
LIQUEFIED PETROLEUM GASES/TECHNOLOGY 
ASSESSMENT 
Liquefied petroleum gas (LPG) safety and environmental control 
assessment, 4:47370 (DOE/EV-0036) 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID DROP MODEL/VISCOSITY 
Possible viscosity effects in neutron-induced fission of *°?Th and 
238U) (Yields), 4:47805 (CONF-790507-7) 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/ACOUSTIC MEASUREMENTS 
ae of sound velocity in liquid metals, 4:47336 (UCID- 
1 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID PHASE METHANATION PROCESS/FIRES 
Liquid Phase Methanation Pilot Plant operation and laboratory 
support work. Quarterly report, July 1, 1978-September 30, 
1978, 4:45798 (FE-2036-34) 
LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 
Liquid Phase Methanation Pilot Plant operation and laboratory 
support work. Quarterly report, July 1, 1978-September 30, 
1978, 4:45798 (FE-2036-34) 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/FLOCCULATION 
Process for clarifying coal wash waters (Patent), 4:45854 
LIQUIDS 
See also BLACK LIQUIDS 
LIQUID METALS 
LIQUIDS/SOLIDIFICATION 
Phase-change techniques for finite element conduction codes, 
4:46939 (CONF-7907 10-2) 
LITHIUM/ELECTRIC CONDUCTIVITY 
First principles pseudopotential calculations of electronic and 


atomic properties of solid and liquid alkali metals , 4:47595 (AD- 


A-058828) 
LITHIUM/ELECTRONIC STRUCTURE 
First principles pseudopotential calculations of electronic and 


atomic properties of solid and liquid alkali metals , 4:47595 (AD- 


A-058828) 
LITHIUM/IONIC CONDUCTIVITY 
Properties of single crystal beta’’-aluminas, 4:47048 (CONF- 
790538-9) 
LITHIUM/LIQUID FLOW 
Stability of the flow of thin liquid-lithium films, 4:47994 
LITHIUM/METALLURGICAL EFFECTS 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-AlOs, 4:46984 (CONF-790538-7) 
LITHIUM/TRITIUM RECOVERY 


Recovery of tritium from yttrium getters, 4:47976 (CONF-790125- 


) 
LITHIUM 6/ENERGY LEVELS 
Proposal for an intense polarized Li-ion source, 4:47593 
LITHIUM 6/ISOTOPE EFFECTS 
Lithium isotope effects in chemical exchange with (2,2,1) 
cryptand, 4:47110 (MLM-2622) 
LITHIUM 6 TARGET/DEUTERON REACTIONS 
Measurements and calculations of neutron spectra from 35 MeV 
deuterons on thick lithium for the FMIT facility, 4:47753 
(HEDL-FP-1608) 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
Elastic and inelastic scattering of 7- to 14-MeV neutrons from 
lithium-6 and lithium-7 (Total and differential cross sections), 
4:47761 
LITHIUM 6 TARGET/PROTON REACTIONS 
Effect of °Li + ®Li reactions in a fusion reactor operating of 
®Li(p,a)*He, 4:48000 
LITHIUM 7/NUCLEAR MAGNETIC RESONANCE 


Characterization of heat treatment induced changes in Li-Na beta- 


alumina single crystals, 4:46955 (CONF-790538-6) 


LMFBR TYPE REACTORS/BREEDING BLANKETS 


LITHIUM 7 TARGET/NEUTRON REACTIONS 

(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 

Elastic and inelastic scattering of 7- to 14-MeV neutrons from 
lithium-6 and lithium-7 (Total and differential cross sections), 
4:47761 

LITHIUM 7 TARGET/PHOTONUCLEAR REACTIONS 

Absorption of photons by light nuclei, 4:47764 

LITHIUM 9/ENERGY LEVELS 

(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 

LITHIUM ALLOYS/FABRICATION 

Lithium-aluminum-magnesium electrode composition (Patent), 
4:46758 

LITHIUM ALLOYS/HEAT TREATMENTS 

Characterization of heat treatment induced changes in Li-Na beta- 

alumina single crystals, 4:46955 (CONF-790538-6) 
LITHIUM ALLOYS/IONIC CONDUCTIVITY 

Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 

B-AlzOs, 4:46984 (CONF-790538-7) 
LITHIUM ALLOYS/PHASE STUDIES 

Characterization of heat treatment induced changes in Li-Na beta- 

alumina single crystals, 4:46955 (CONF-790538-6) 
LITHIUM ALLOYS/RAMAN SPECTRA 

Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 

B-Al2Os, 4:46984 (CONF-790538-7) 
LITHIUM IONS/FINE STRUCTURE 

Comment on “Doppler- -tuned hyperfine spectroscopy of the 

lithium ion”, 4:47601 
LITHIUM IONS/HYPERFINE STRUCTURE 
Comment on “Doppler- -tuned hyperfine spectroscopy of the 
lithium ion”, 4:47601 

LITHIUM IONS/ION SOURCES 

Proposal for an intense polarized Li-ion source, 4:47593 
LITHIUM OXIDES/CRYSTAL DEFECTS 

Electron microscopy of ferrites, 4:47055 
LITHIUM OXIDES/MAGNETIC PROPERTIES 

Electron microscopy of ferrites, 4:47055 
LITHIUM-SULFUR BATTERIES/ANODES 

Lithium-aluminum-magnesium electrode composition (Patent), 
4:46758 

LITHIUM-SULFUR BATTERIES/ELECTRODES 

Electrochemical cell and method of assembly (Patent application), 

4:46749 
LITHIUM-SULFUR BATTERIES/FABRICATION 

Electrochemical cell and method of assembly (Patent application), 

4:46749 
LITHIUM-SULFUR BATTERIES/HEALTH HAZARDS 

An indicator for the detection of sulphur dioxide from cells and 

batteries. Final report mar-may 78, 4:47362 (AD-A-062031) 
LITHIUM-SULFUR BATTERIES/PERFORMANCE 

Lithium/metal sulfide battery development (41 to 99 Wh/kg), 

4:46741 (CONF-790538-10) 
LIVER/IRON 

Nuclear resonance fluorescence: new technique for in vivo iron 

determination in man, 4:47488 (BNL-25699) 
LIVER/RADIATION DOSES 

Disposition of americium-241 oxide following inhalation by 

beagles, 4:47523 
LIVER/RADIONUCLIDE KINETICS 

Analysis of hepatic retention of plutonium in the mouse, 4:47524 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

LMFBR TYPE REACTORS 

See also BELOYARSK-3 REACTOR 

BN-350 REACTOR 
BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
DFR REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
JOYO REACTOR 
MONJU REACTOR 
PEC BRASIMONE REACTOR 
PFR REACTOR 
PHENIX REACTOR 
PLBR REACTOR 
RAPSODIE REACTOR 
SNR-1 REACTOR 

Crack initiation and propagation as a consequence of thermal 
shock, 4:46979 

LMFBR TYPE REACTORS/BREEDING BLANKETS 

MIT LMFBR blanket research project. Quarterly progress report, 

January 1, 1979-March 31, 1979, 4:46454 (COO-2250-36) 





LMFBR TYPE REACTORS/COLD TRAPS 


LMFBR TYPE REACTORS/COLD TRAPS 
Meshless cold trap a performance evaluation by test and analysis, 
4:46471 (LMEC-77-6) 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere, 4:46572 (NUREG/ 
CR-0799) 
LMFBR TYPE REACTORS/CONTROL ROD WORTHS 
Loading error simulations and control worth measurements in a 
ZPPR critical assembly of heterogeneous configuration, 4:46640 
(GEFR-SP-138) 
LMFBR TYPE REACTORS/COVER GAS 
Electrochemical and physical methods for reactor diagnosis, 
:46505 


LMFBR TYPE REACTORS/DEMONSTRATION PROGRAMS 
Future plans for the design and construction of fast reactor power 
stations, 4:46518 
LMFBR TYPE REACTORS/DESIGN 
Materials technology for LMFBR steam generators, 4:46969 
Pool-type LMFBR plant 1000 MWe Phase A-extension-2 design. 
Part 1: executive summary. Final report, 4:46455 (EPRI-NP- 
1014-SY(Vol.1)) 
LMFBR TYPE REACTORS/FISSION SPECTRA 
Influence of fission spectra uncertainties on calculated fast reactor 
parameters, 4:46452 (CONF-790602-61) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Experimental investigation of the turbulent flow through a wall 
subchannel of a rod bundle, 4:46485 (DOE-tr-176) 
Hydraulic simulation of local blockage in LMFBR fuel 
subassembly, 4:46646 (JAPFNR-434) 
LMFBR TYPE REACTORS/FUEL CANS 
Corrosion behavior of LMFBR fuel cladding in simulated water 
pool storage conditions, 4:46474 (ORNL/TM-6744) 
Fuel adjacency effects on fast reactor cladding mechanical 
properties, 4:46463 (HEDL-SA-1609) 
LMFBR TYPE REACTORS/FUEL CHANNELS 
Laser-Doppler measurements of energy density spectra in 
turbulent channel flow, 4:46525 (DOE-tr-177) 
LMFBR TYPE REACTORS/FUEL CYCLE 
Physics evaluations and applications quarterly progress report for 
period ending January 31, 1979, 4:46478 (WARD-XS-3045-25) 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 
Analysis of internal fuel motion during PINEX-2 experiment, 
4:46642 (HEDL-SA-1658-S) 
Fluctuation analysis of fast reactor safety experiments in treat, 
4:46615 (ANL-78-102) 
Prediction of thermal consequences of plenum fission gas release 
in an LMFBR fuel assembly, 4:46623 (CONF-781181-2) 
SIFAIL: a subprogram to czlculate cladding deformation and 
damage for fast reactor fuel pins, 4:46465 (HEDL-TME-79-34) 
LMFBR TYPE REACTORS/FUEL PELLETS 
Heat transmission during start-up in carbide fuel rods provided 
with average to large fabrication gaps, 4:46482 (DOE-tr-178) 
LMFBR TYPE REACTORS/FUEL PINS 
Analysis of the structure and the thermal behavior of the UO2- 
PuO: fuel in the irradiation experiment FR2 capsule test series 
Sa, 4:46483 (DOE-tr-175) 
Analysis of internal fuel motion during PINEX-2 experiment, 
4:46642 (HEDL-SA-1658-S) 
Behavior of dissolved fission gases prior to transient testing of fuel 
pins, 4:46441 (AERE-M-2992) 
Interactions between thermal and structural behavior in FBR fuel 
pins, 4:46461 (GEFR-SP-159) 
SIFAIL: a subprogram to calculate cladding deformation and 
damage for fast reactor fuel pins, 4:46465 (HEDL-TME-79-34) 
TWOD.-2: two-dimensional finite element fuel pin analysis code, 
4:46458 (GEFR-00442) 
LMFBR TYPE REACTORS/FUEL RODS 
Fast breeder cladding tubes provided with helical fins: 
development and testing, 4:46484 (DOE-tr-174) 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
TUFCI, an experimental facility to study the molten-fuel-coolant 
interaction in a full-scale fuel element, 4:46526 (DOE-tr-179) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Acoustic radiation and scattering from a group of circular 
cylinders, 4:46442 (ANL-CT-79-32) 
Design, R and D, and manufacture of the components of 
secondary circuits for fast sodium power plant, 4:46513 
LMFBR TYPE REACTORS/MEETINGS 
Design, construction, and operating experience of demonstration 
LMFBRs, 4:46475 (STI/PUB-490) 
LMFBR TYPE REACTORS/MELTDOWN 
Evaluation of stochastic void models for bubble worth 
calculations, 4:46627 (CONF-790602-65) 
One-dimensional model for transient boilup of volume-heated 
pools for LMFBR transition phase analysis, 4:46621 (BNL- 
NUREG-25535) 
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LMFBR TYPE REACTORS/NEUTRON TRANSPORT 
Nodal method for fast reactor analysis, 4:46447 (CONF-790402- 


19) 
LMFBR TYPE REACTORS/NUCLEAR FUELS 

Examination of fast reactor fuels and FBR analytical quality 
assurance standards and methods. Progress report, January 1- 
March 31, 1979, 4:46470 (LA-7827-PR) 

LMFBR TYPE REACTORS/NUCLEAR MATERIALS 

MANAGEMENT 

Nuclear reactor options to reduce the risk of proliferation and to 
succeed current light water reactor technology. Comptroller 
General's report to the Congress, 4:46407 (EMD-79-15) 

LMFBR TYPE REACTORS/PLANNING 

Future plans for the design and construction of fast reactor power 
stations, 4:46518 

Future plans for the design and construction of fast reactor power 
stations in the Federal Republic of Germany, 4:46520 

Future plans for the design and construction of fast reactor power 
stations in Italy, 4:46521 

Future plans for the design and construction of fast reactor power 
stations in Japan, 4:46522 

Future plans for the design and construction of fast reactor power 
stations in the United Kingdom, 4:46523 

Past and present role of fast breeder reactors in Japan, 4:46487 

Past and present role of fast breeder reactors in the Federal 
Republic of Germany, 4:46488 

Past and present role of fast breeder reactors in the USSR, 4:46490 

Past and present role of fast breeder reactors in the United 
Kingdom, 4:46491 

Past and present role of fast breeder reactors in Italy, 4:46492 

Past and present role of fast breeder reactors, 4:46493 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Sodium component reliability data collection at CREDO, 4:46453 
(CONF-790602-62) 

LMFBR TYPE REACTORS/PROLIFERATION 

Nuclear reactor options to reduce the risk of proliferation and to 
succeed current light water reactor technology. Comptroller 
General's report to the Congress, 4:46407 (EMD-79-15) 

LMFBR TYPE REACTORS/PUMPS 

Design, R and D, and manufacture of the components of 

secondary circuits for fast sodium power plant, 4:46513 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Combustion of large sodium Is, 4:46019 (BNL-NUREG-25492) 

Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere, 4:46572 (NUREG/ 
CR-0799) 

Phenomena and scenarios related to a loss-of-heat-sink accident 
(with scram) in an LMFBR, 4:46620 (BNL-NUREG-25521) 

Specialists’ meeting on equations of state of materials of relevance 
to the analysis of hypothetical fast breeder reactor accidents, 
4:46645 (IWGFR-26) 

LMFBR TYPE REACTORS/REACTOR CHARGING MACHINES 

Fuel handling experience with liquid-metal reactors, 4:46506 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Evaluation of seismic analysis techniques for breeder reactor 
piping and equipment. Quarterly technical progress report, 
4:46674 (SAN-1011-202) 

Nuclear safety and reliability engineering. Quarterly progress 
report for period ending March 31, 1979, 4:46685 (WARD-SR- 
94000-1) 

Overview of US efforts to validate analysis methods and design 
criteria, 4:46446 (CONF-790363-1) 

Probabilistic methods for LMFBR application, 4:46464 (HEDL- 
SA-1695-FP) 

Reactor Development Program progress report, February 1979, 
4:46616 (ANL-RDP-80) 

Sodium component reliability data collection at CREDO, 4:46453 
(CONF-790602-62) 

Sodium technology program. Quarterly technical progress report, 
January-March 1979, 4:46456 (ESG- DOE- 13272) 

Structural design verification testing techniques at Westinghouse 
Advanced Reactors Division, 4:46476 (WARD-HT-94000-1) 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

High-temperature piping design technology. Semi-annual 
technical progress report, October 1978-March 1979, 4:46457 
(ESG-DOE-13274) 

Use of temperature variance to detect sodium boiling, 4:46480 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

A qualification testing program plan for SSMMER; A computer 
code for LMFBR disrupted core analysis. Research program 
planning report, 4:46668 (PB-283030) 

Analysis of the heat and mass transfer processes of a UO2 bubble 
in sodium for the Fuel Aerosol Simulant Test (FAST), 4:46667 
(ORNL/NUREG/CR-0678) 

Application of acoustic agglomerators for emergency use in 
liquid-metal fast breeder reactor plants, 4:46687 

Comparison of the HAARM-3 fallout model with Nuclear Safety 
Pilot Plant (NSPP) data, 4:46626 (CONF-790602-63) 
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Natural convection heat transfer in beds of inductively heated 
particles. Topical report, 4:46672 (PB-287481) 
VENUS-III two-dimensional multi-component thermal hydraulic 
techniques, 4:46624 (CONF-790402-18) 
LMFBR TYPE REACTORS/REACTOR FUELING 
Loading error simulations and contro! worth measurements in a 
ZPPR critical assembly of heterogeneous configuration, 4:46640 
(GEFR-SP-138) 
LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 
Reactor Development Program progress report, February 1979, 
4:46616 (ANL-RDP-80) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Cooperative nuclear date and methods development. Twelfth 
quarterly report, January-March 1979, 4:46459 (GEFR-14074- 
12 


Influence of fission spectra uncertainties on calculated fast reactor 
parameters, 4:46452 (CONF-790602-61) 

Physics evaluations and applications quarterly progress report for 
period ending January 31, 1979, 4:46478 (WARD-XS-3045-25) 

Physics investigations of a compact simulation of a large fast 
breeder reactor. SNEAK-Assembly 10, 4:46599 (KFK-2573) 

Reactor Development Program progress report, February 1979, 
4:46616 (ANL-RDP-80) 

LMFBR TYPE REACTORS/REACTOR MATERIALS 

Friction and wear tests in support of LMFBR steam generator 
tube/tube spacer plate interactions, 4:46477 (WARD-NA-3045- 
48) 


Liquid metal fast breeder reactor structural materials design 
considerations, 4:46445 (CONF-790236-1) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Advanced reactor safety research. Quarterly report, January- 
March 1978, 4:46652 (NUREG/CR-0335(Vol.6)) 
Nuclear reactor safety. Quarterly progress report October 1- 
December 31, 1978, 4:46663 (NUREG/CR-0762) 
Physics of reactor safety. Quarterly report, October-December 
1978, 4:46662 (NUREG/CR-0759) 
LMFBR TYPE REACTORS/REMOTE HANDLING 
EQUIPMENT 
Fuel handling experience with liquid-metal reactors, 4:46506 
LMFBR TYPE REACTORS/RESEARCH PROGRAMS 
Past and present role of fast breeder reactors in Japan, 4:46487 
Past and present role of fast breeder reactors in the Federal 
Republic of Germany, 4:46488 
LMFBR TYPE REACTORS/SAFETY ENGINEERING 
Nuclear safety and reliability engineering. Quarterly progress 
report for period ending March 31, 1979, 4:46685 (WARD-SR- 
94000-1) 
LMFBR TYPE REACTORS/SHIELDS 
Method of shielding a liquid-metal-cooled reactor (Patent), 
4:46481 
LMFBR TYPE REACTORS/SIMULATION 
Physics investigations of a compact simulation of a large fast 
breeder reactor. SNEAK-Assembly 10, 4:46599 (KFK-2573) 
LMFBR TYPE REACTORS/SPECIFICATIONS 
Future plans for the design and construction of fast reactor power 
stations in the USSR, 4:46524 
LMFBR TYPE REACTORS/SPENT FUEL STORAGE 
Fuel handling experience with liquid-metal reactors, 4:46506 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Analysis of the U.S. large leak test program Series I sodium-water 
reaction test results, 4:46462 (GEFR-SP-165) 
Characteristics of transition boiling in sodium-heated steam 
generator tubes, 4:46479 
Design, R and D, and manufacture of the components of 
secondary circuits for fast sodium power plant, 4:46513 
Electrochemical and physical methods for reactor diagnosis, 
4:46505 
Heavy section steel technology (HSST) program, 4:46968 
Internal bore welding of 2 1/4 Cr-1 Mo steel tube-to-tubesheet 
joints, 4:46472 (ORNL-5538) 
Materials technology for LMFBR steam generators, 4:46969 
Problems of sodium/water steam generator safety and their 
solution in the USSR, 4:46514 
Third US/USSR LMFBR steam generator seminar, 4:46444 
(CONF-781001-P3) 
LMFBR TYPE REACTORS/TRANSIENT OVERPOWER 
ACCIDENTS 
Analysis of internal fuel motion during PINEX-2 experiment, 
4:46642 (HEDL-SA-1658-S) 
LMFBR TYPE REACTORS/VALVES 
Design, R and D, and manufacture of the components of 
secondary circuits for fast sodium power plant, 4:46513 
LMFBR TYPE REACTORS/VOID COEFFICIENT 
United States-West Germany fast reactor exchange program, 
4:46468 (KFK-2668) 
LNG 
See LIQUEFIED NATURAL GAS 


LOFT REACTOR/REACTOR SAFETY 


LNG PLANTS/OFFSHORE SITES 
Liquefaction and TF 4 of offshore natural gas, 4:45920 
(INKA-Conf-78-275-003) 
LNG PLANTS/SAFETY 
LNG release prevention and control, 4:47364 (DOE/EV-0036) 
LOAD MANAGEMENT/CALCULATION METHODS 
Generation system planning: a review of concepts and analytical 
methods, 4:46101 (CONF-780383-) 
LOAD MANAGEMENT/COST BENEFIT ANALYSIS 
Analysis of feasibility of electrical load management for irrigated 
agriculture in California, 4:46912 
LOAD MANAGEMENT/FEASIBILITY STUDIES 
Analysis of feasibility of electrical load management for irrigated 
agriculture in California, 4:46912 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GOVERNMENT/STANDARDIZED TERMINOLOGY 
Register of data standards: geographic codes, 4:48001 (DOE/ 
FERC-0026) 
LOFT REACTOR/AIR SAMPLERS 
LOFT CIS analysis: 1"-SSS-3-E inside containment penetration S- 
11C, 4:46606 (LTR-121-6) 
LOFT REACTOR/CONTAINMENT SYSTEMS 
Refined analysis of effects on the LOFT containment buildin 
resulting from main steam and feedwater breaks, 4:46648 (LTR- 


-64) 
LOFT REACTOR/CONTROL ROD DRIVES 
LOFT CRDM vent orifices, 4:46570 (LTR-1118- _ A)) 
LOFT REACTOR/COOLANT CLEANUP SYSTEM: 
LOFT primary coolant addition and Control Pine System stress 
analysis, 4:46604 (LTR-114-53(Rev.2)) 
LOFT REACTOR/DENSIMETERS 
Ultrasonic density detector for vessel and reactor core two-phase 
flow measurements, 4:46582 (CONF-790646-5) 
LOFT REACTOR/DESIGN 
Loss-of-fluid test (LOFT) facility, 4:46584 (CONF-790803-13) 
LOFT REACTOR/FLOWMETERS 
Design and performance of the drag-disc turbine transducer, 
4:46583 (CONF-790655-2) 
Experiment data report for DTT rake test in the FAST facility, 
4:46602 (LTR-20-92) 
LOFT REACTOR/FLUID POISON CONTROL 
Primary system boron dilution analysis, 4:46605 (LTR-114- 
83(Rev.2)) 
LOFT REACTOR/FUEL ELEMENTS 
LOFT instrumented fuel design and operating experience, 4:46585 
(CONF-790803-14) 
LOFT REACTOR/FUEL RODS 
Nuclear fuel rod behavior during LOFT experiment L2-2, 4:46581 
(CONF-790646-3) 
LOFT REACTOR/IN-SERVICE INSPECTION 
Identification of postulated pipe rupture locations for which in- 
service inspection is prescribed, 4:46601 (LTR-10-47(Rev.A)) 
LOFT REACTOR/LOSS OF COOLANT 
Investigation of two-phase flow regimes in LOFT pi Poh * 
loss-of-coolant experiments, 4:46655 (NUREG/CR 
LOFT REACTOR/PIPES 
Identification of postulated pipe rupture locations for which in- 
service inspection is prescribed, 4:46601 (LTR-10-47(Rev.A)) 
LOFT REACTOR/PRIMARY COOLANT CIRCUITS 
Investigation of two-phase flow regimes in LOFT piping during 
loss-of-coolant experiments, 4:46655 (NUREG/CR-0606) 
LOFT primary coolant addition and Control Piping System stress 
analysis, 4:46604 (LTR-114-53(Rev.2)) 
Primary system boron dilution analysis, 4:46605 (LTR-114- 
83(Rev.2)) 
LOFT REACTOR/REACTOR INSTRUMENTATION 
= analysis of Wyle transient test system, 4:46603 (LTR-20- 


93) 
LOFT REACTOR/REACTOR OPERATION 

L2-3 pre-LOCE maneuver core safety analysis, 4:46649 (LTR-111- 
127) 

LOFT instrumented fuel design and operating experience, 4:46585 
(CONF-790803-14) 

LOFT isothermal and nuclear experiment results, 4:46632 (CONF- 
790803-12) 

LOFT monthly progress report for April 1979, 4:46597 (IDO- 
1570-T9) 

LOFT monthly progress report for March 1979, 4:46598 (IDO- 
1570-T 10) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission's 
Division of Reactor Safety Research, January-March 1979, 
4:46660 (NUREG/CR-0739) 

LOFT REACTOR/REACTOR SAFETY 

L2-3 pre-LOCE maneuver core safety analysis, 4:46649 (LTR-111- 

127) 





LOFT REACTOR/STEAM LINES 


LOFT REACTOR/STEAM LINES 
Refined analysis of effects on the LOFT containment buildin 
resulting from main steam and feedwater breaks, 4:46648 (LTR- 
10-64 


LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/DESIGN 
Design and evaluation of a coal mine entry system for longwall 
- A of thick coal seams. Final report. Volume II, 4:45859 
(FE-9105-1(Vol.2)) 
LONGWALL MINING/ECONOMIC ANALYSIS 
Analysis of the economic feasibility of the Kloswall longwall 
mining system. Final technical report: volume 1, 4:45861 (HCP/ 
T8915-01(7)) 
LONGWALL MINING/ECONOMICS 
Design and evaluation of a coal mine entry system for longwall 
top slicing of thick coal seams. Final report. Volume II, 4:45859 
(FE-9105-1(Vol.2)) 
LONGWALL MINING/FEASIBILITY STUDIES 
Analysis of the economic feasibility of the Kloswall a 
a lo Final technical report: volume 1, 4:45861 (HCP/ 
-O1( 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS CONE INSTABILITY/DISPERSION RELATIONS 
High-frequency convective loss-cone instability in short mirror 
machines, 4:479 
LOSS OF COOLANT/AFTER-HEAT 
Nuclear data library of fission products for decay 
calculation (BWR; PWR), 4:46658 (NUREG/CR.0705) 
LOSS OF COOLANT/FISSION PRODUCT RELEASE 
Fission — release during LWR loss-of-coolant accidents, 
4:46625 (CONF-790602-56) 
LOSS OF COOLANT/FLASHING 
Flashing inception in flowing liquids (PWR), 4:46622 (BNL- 
NUREG-26134) 
LOSS OF COOLANT/FLUID FLOW 
First quarter FY79 progress report on refill effects program. 
Quarterly progress report, October 1, 1978-December 31, 1978 
(PWR), 4:46659 (NU EG/CR-0719) 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 
Multirod Burst Test Program progress report, July-December 
1978 (BWR; PWR), 4:46656 (N — 
LOSS OF COOLANT/HEAT TRANSFE 
Application of statistical evaluation _ to the RELAP 
code (PWR), 4:46637 (EPRI-NP-1053) 
Best estimate prediction for LOFT nuclear experiment L2-3 
(PWR), 4:46644 (IDO-1570-T11) 
Complete BWR-EM LOCA analysis using the WRAP-EM 
system, 4:46636 (DP-MS-79-3) 
Flashing inception in flowing liquids (PWR), 4:46622 (BNL- 
NUREG-26134) 
LOSS OF COOLANT/HYDRAULICS 
Application of statistical evaluation methodology to the RELAP 
code (PWR), 4:46637 (EPRI-NP-1053) 
Best estimate prediction for LOFT nuclear experiment L2-3 
(PWR), 4:46644 (IDO-1570-T11) 
Complete BWR-EM LOCA analysis using the WRAP-EM 
system, 4:46636 (DP-MS-79-3) 
Flashing inception in flowing liquids (PWR), 4:46622 (BNL- 
NUREG-26134) 
LOSS OF COOLANT/HYDRODYNAMICS 
Effect of torus wall flexibility on hydro-structural interaction in 
BWR containment system, 4:46680 (UCRL-81892) 
Eulerian fluid-structure analysis of BWR, 4:46684 (UCRL-82735) 
LOSS OF COOLANT/MATHEMATICAL MODELS 
Application of statistical evaluation methodology to the RELAP 
code (PWR), 4:46637 (EPRI-NP-1053) 
Computational methods in thermal reactor safety (PWR; BWR), 
4:46666 (NUREG/CR-0851) 
LOSS OF COOLANT/PRESSURE GRADIENTS 
Loss-of-coolant accident test series test loc 3 experiment 
predictions (PWR), 4:46675 (TFBP-TR-314) 
LOSS OF COOLANT/REACTOR CORES 
Local conditions and uncertainty bands for Semiscale Test S-02-9 
(PWR), 4:46633 (CONF-790808-4) 
LOSS OF COOLANT/SIMULATION 
Best estimate prediction for LOFT nuclear experiment L2-3 
(PWR), 4:46644 (IDO-1570-T11) 


LOFT isothermal and nuclear experiment results, 4:46632 (CONF- 


790803-12) 

Quarterly technical progress report on water reactor safety 
programs eet by the Nuclear Regulatory Commission’s 
Division of Reactor Safety Research, January-March 1979, 
4:46660 (NUREG/CR-0739) 

LOSS OF COOLANT/STRESS ANALYSIS 

Seismic safety margins research program. Project VIII load 
ow project: work plan (PWR; BWR), 4:46677 (UCID- 
18126) 
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LOSS OF COOLANT/STRESSES 

Seismic safety margins research program. Project VIII load 
combination project: work plan (PWR; BWR), 4:46677 (UCID- 
18126) 

LOSS OF COOLANT/TEMPERATURE GRADIENTS 

Loss-of-coolant accident test series test loc 3 experiment 
predictions (PWR), 4:46675 (TFBP-TR-314) 

LOSS OF COOLANT/TWO-PHASE FLOW 

Mass flow rate measurements in two-phase mixtrues with 
stagnation probes (PWR), 4:46629 (CONF-790655-1) 

Some numerical results with the COMMIX-2 computer code 
(BWR; PWR), 4:46661 (NUREG/CR-0741) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report no. 8, 1 Mar-31 May 1978, 4:46673 
(PB-290317) 

LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/ENERGY CONSERVATION 

Louisiana Energy Conservation Plan, 1978 (Public Law 94-163), 

4:46802 


LOUISIANA/WATER CURRENTS 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
LOUISIANA/WATER WAVES 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
LOUISIANA/WAVE FORCES 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
LOUISIANA/WIND 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
LOW BTU GAS/ENVIRONMENTAL EFFECTS 
Environmental and technical aspects of the utilization of SRC, 
AFBC, and low-Btu coal gasification in industrial processes, 
4:45887 (ANL/EES-TM-49) 
LOW BTU GAS/FINANCIAL INCENTIVES 
Commercialization strategy report for low Btu gasification, 
4:45805 (TID-2885(Draft)) 
LOW BTU GAS/HEALTH HAZARDS 
Environmental and technical aspects of the utilization of SRC, 
AFBC, and low-Btu coal gasificatior. in industrial processes, 
4:45887 (ANL/EES-TM-49 
LOW BTU GAS/MARKET 
Commercialization strategy report for low Btu gasification, 
4:45805 (TID-2885(Draft)) 
LOW BTU GAS/PRICES 
Commercialization strategy report for low Btu gasification, 
4:45805 (TID-2885(Draft)) 
LOW INCOME GROUPS/ENERGY CONSERVATION 
Evaluation of four energy conservation programs--fiscal year 
1977. Report to the Congress, 4:46883 (PB-288825) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
COMMERCIALIZATION 
Commercialization strategy report for small-scale hydroelectric 
power (15 MW or less), 4:46048 (TID-28841(Draft)) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
DEMONSTRATION PROGRAMS 
Idaho Falls Hydroelectric Project. Project Definition Phase 
Report, 4:46050 (IDO-10078) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
ECONOMICS 
Idaho Falls Hydroelectric Project. Project Definition Phase 
Report, 4:46050 (IDO-10078) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
ENVIRONMENTAL IMPACTS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
FEASIBILITY STUDIES 
Idaho Falls Hydroelectric Project. Project Definition Phase 
Report, 4:46050 (IDO-10078) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/RESOURCE 
POTENTIAL 
Commercialization strategy report for small-scale hydroelectric 
power (15 MW or less), 4:46048 (TID-28841(Draft)) 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 
LUNAR MATERIALS/PETROLOGY 
Apollo 12 feldspathic basalts 12031, 12038, and 12072; petrology, 
comparison and interpretations, 4:47572 (LA-UR-79-1117) 
Petrology of the Apollo 12 pigeonite basalt suite, 4:47571 (LA- 
UR-79-1116) 
LUNGS/DOSE COMMITMENTS 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
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Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

LUNGS/EARLY RADIATION EFFECTS 

Predictive model of early mortality following acute inhalation of 

PuQ, aerosols (Extrapolation of beagle data to man), 4:47519 
LUNGS/RADIATION DOSES 

Disposition of americium-241 oxide following inhalation by 

beagles, 4:47523 
LUNGS/RADIONUCLIDE KINETICS 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

LURGI PROCESS/COMPARATIVE EVALUATIONS 

High-Btu coal gasification processes, 4:45783 (ANL/CES/TE-79- 

2 


) 
LUTETIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
LUTETIUM 175/MAGNETIC DIPOLE MOMENTS 
Current densities in the projected Hartree-Fock approach. I. 
Magnetic moments, 4:47787 
LYMPH NODES/RADIATION DOSES 
Disposition of americium-241 oxide following inhalation by 
beagles, 4:47523 
LYMPHOCYTES/CELL FLOW SYSTEMS 
Flow cytometric measurements of cell surface phenomena, 
4:47484 (LA-UR-79-1433) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACH-ZEHNDER INTERFEROMETER/DESIGN 
Quasi-quadrature interferometer for plasma density radial profile 
measurements, 4:47885 
MAGIC NUCLEI/CHARGE DISTRIBUTION 
Self-consistent description of low-lying states in doubly magic 
nuclei, 4:47807 
MAGIC NUCLEI/COLLECTIVE EXCITATIONS 
Self-consistent description of low-lying states in doubly magic 
nuclei, 4:47807 
MAGIC NUCLEI/ENERGY-LEVEL TRANSITIONS 
Self-consistent description of low-lying states in doubly magic 
nuclei, 4:47807 
MAGIC NUCLEI/FERMI LEVEL 
Self-consistent description of low-lying states in doubly magic 
nuclei, 4:47807 
MAGIC NUCLEI/PROTON REACTIONS 
Self-consistent description of low-lying states in doubly magic 
nuclei, 4:47807 
MAGIC NUMBERS 
See MAGIC NUCLEI 
MAGMA/EXPLOSIONS 
Preliminary methods and results in the study of phreatomagmatic 
explosions (Latian volcanic area, Central Italy), 4:46256 
MAGMA/PETROLOGY 
Preliminary methods and results in the study of phreatomagmatic 
explosions (Latian volcanic area, Central Italy), 4:46256 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
MAGNESIUM/EMISSION SPECTROSCOPY 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
MAGNESIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
MAGNESIUM 24/NUCLEAR STRUCTURE 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
MAGNESIUM 24 TARGET/ELECTRON REACTIONS 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
MAGNESIUM 24 TARGET/OXYGEN 18 REACTIONS 
Structure in the **Mg('8O,'*C)?*Si ground-state excitation 
function, 4:47768 


MAGNETIC MIRROR TYPE REACTORS 


MAGNESIUM 24 TARGET/PROTON REACTIONS 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
MAGNESIUM 25 TARGET/PION REACTIONS 
(77,7N) reactions on *>Mg and '*7Au, 4:47767 
MAGNESIUM 27/ENERGY LEVELS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
MAGNESIUM ALLOYS/ELECTRONIC STRUCTURE 
Magnetic properties and energy-spectrum parameters of Cd/sub 1- 
x/Mg/sub x/ alloys, 4:47004 
MAGNESIUM ALLOYS/FABRICATION 
Lithium-aluminum-magnesium electrode composition (Patent), 
4:46758 
MAGNESIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties and energy-spectrum parameters of Cd/sub 1- 
x/Mg/sub x/ alloys, 4:47004 
MAGNESIUM ALLOYS/MAGNETIC SUSCEPTIBILITY 
Magnetic properties and energy-spectrum parameters of Cd/sub 1- 
x/Mg/sub x/ alloys, 4:47004 
MAGNESIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Positron trapping defects in Pt, Al, and Al-0.1-at.% Mg following 
d-Be neutron irradiation, 4:47014 (BNL-26183) 
MAGNESIUM CHLORIDES/THERMOCHEMICAL HEAT 
STORAGE 
Dissociation pressure measurements on salts proposed for 
thermochemical energy storage (MgCle/H2O; CaClh/NHs), 
4:46738 (SAND-79-8033) 
MAGNESIUM FLUORIDES/REFRACTIVITY 
Optical properties of crystalline MgF2 from 115 nm to 400 nm, 
4:47079 
MAGNESIUM IONS/BINDING ENERGY 
Isolation and characterization of a Ca®* carrier candidate from 
calf heart inner mitochondrial membrane, 4:47480 (UR-3490- 
1586) 
MAGNESIUM ISOTOPES/MUON REACTIONS 
Energy spectra and asymmetry of charged-particle emission on 
capture of negative muons by nuclei, 4:47763 
MAGNESIUM OXIDES/ADDITIVES 
Microstructure-property relationships of a zinc oxide varistor 
material, 4:47043 (LBL-8991) 
MAGNESIUM OXIDES/DEFORMATION 
Application of transmission electron microscopy to the study of 
deformation in ceramic oxides, 4:47047 
MAGNESIUM OXIDES/GRAIN BOUNDARIES 
Observation of intrinsic and extrinsic secondary grain boundary 
dislocations in [001] high angle twist boundaries in MgO, 
4:47042 (COO-5002-6) 
MAGNESIUM OXIDES/MATERIALS TESTING 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
MAGNESIUM OXIDES/MICROSTRUCTURE 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Application of transmission electron microscopy to radiation 
damage in ceramics, 4:47 
MAGNESIUM OXIDES/SEED-SLAG INTERACTIONS 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
MAGNETIC BAYS 
Multiple-satellite studies of magnetospheric substorms: plasma 
sheet recovery and the poleward leap of auroral-zone activity, 
4:47586 (N-79-12633) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/ELECTRIC GENERATORS 
Experimental power reactor dc generator energy storage study, 
4:47971 (WFPS-TME-094) 
MAGNETIC ENERGY STORAGE/HEAT TRANSFER 
Heat transfer from aluminum to He II: application to 
superconductive magnetic energy storage, 4:47233 
MAGNETIC ENERGY STORAGE EQUIPMENT/DESIGN 
Superconducting magnetic energy storage for electric power 
system dynamic stabilization, 4:46693 (LA-UR-79-1220) 
Superconducting Magnetic Energy Storage for electric power 
system dynamic stabilization, 4:46373 (LA-UR-79-1220(Rev.)) 
MAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Translations on USSR Science and Technology: Biomedical and 
Behavioral Sciences No. 59. Effects of nonionizing 
electromagnetic radiation (Lead abstract), 4:47537 (JPRS-72956) 
MAGNETIC MIRROR TYPE REACTORS 
See also TMX DEVICES 
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MAGNETIC MIRROR TYPE REACTORS/LOSS CONE 
INSTABILITY 
High-frequency convective loss-cone instability in short mirror 
machines, 4:47937 
MAGNETIC MIRRORS 
See also 2X DEVICES 
MAGNETIC MIRRORS/CHARGED-PARTICLE TRANSPORT 
Stochastic motion of particles in mirror machines, 4:47916 
(UCRL-82481) 
MAGNETIC MIRRORS/EQUILIBRIUM PLASMA 
Realistic Vlasov slab equilibria with a shear, 4:47918 
MAGNETIC MIRRORS/PLASMA WA 
Non-linear commanes resonance cones, 4:47946 (PPPL-1549) 
MAGNETIC MIRR' / STOCHASTIC PROCESSES 
Stochastic motion of particles in mirror machines, 4:47916 
(UCRL-82481) 
MAGNETIC MONOPOLES/DIRAC EQUATION 
Normalizable solutions to the Dirac equation in the presence of a 
magnetic monopole, 4:47741 
Normalizable solutions to the Dirac b tion in the presence of a 
magnetic monopole, 4:47847 (CU-TP-142) 
MAG C SP OMETERS/DATA ACQUISITION 
SYSTEMS 
Panel on the impact of changing computer technology on nuclear 
and particle physics, 4:47312 (BNL-26213 
MAGNETOACO C WAVES/ANALYTICAL SOLUTION 
Numerical calculations of magnetoacoustic oscillations in toroidal 
lasmas, 4:47942 (FUPH-R-146) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/FLUID FLOW 
—— flow in rectangular cross-sectional pipes, 


MAGNETOHYDRODYNAMICS/ION BEAMS 
Propagation of a wide ion beam into a magnetic barrier, 4:47917 
MAGNETOSHEATH/ELECTRON DENSITY 
First results from the six-axis electron spectrometer on ISEE-1, 
4:47585 (N-78-32635) 
MAGNETOSHEATH/PLASMA DENSITY 
Observations of plasma — in the magnetosheath at the 
dayside magnetopause, 4:47588 
MAKI PARA) 
See GINZBURG-LANDAU THEORY 
MAMMALS 
See also CETACEANS 
MAMMALS/POPULATION DYNAMICS 
Marine mammal fauna of potential OTEC sites in the Gulf of 
- i anes and Hawaii, 4:47453 (LBL-9055) 
A 


See also A-BOMB SURVIVORS 
CHILDREN 


MEN 
PERSONNEL 
WOMEN 
MAN/RADIATION DOSES 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
MANAGEMENT 
See also ACCOUNTING 
ENERGY MANAGEMENT 
LOAD MANAGEMENT 
NUCLEAR MATERIALS MANAGEMENT 
MANAGEMENT/PLANNING 
Development of automated welding process for field fabrication 
of thick walled pressure vessels: management plan 
(Westinghouse Biectric Corp.), 4:48003 (DOE/T IC-10081) 
Proposal for Management Action Planning (MAP): a new 
approach to safety management, 4:48008 (PUB-5021) 
MANATEES/POPULATION DYNAMICS 
Marine mammal fauna of potential OTEC sites in the Gulf of 
Mexico and Hawaii, 4:47453 (LBL-9055) 
MANAURITE 36X/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
reg gas cooled reactor systems definition, 4:46432 (COO- 
-16) 
MANAURITE 36X/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
ayo gas cooled reactor systems definition, 4:46432 (COO- 
-16) 
MANAURITE 36X/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
ao gas cooled reactor systems definition, 4:46432 (COO- 
-16) 
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MANAURITE 900/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
won gas cooled reactor systems definition, 4:46432 (COO- 
MANAURITE 900/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
s1S 10" gas cooled reactor systems definition, 4:46432 (COO- 
MANAURITE 900/MECHANICAL PROPERTIES 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
M1510) gas cooled reactor systems definition, 4:46432 (COO- 
MANGANESE/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
MANGANESE/EMISSION SPECTROSCOPY 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
MANGANESE/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ co?! shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
MANGANESE/MONITORING 
Mechanisms and rates of atmospheric deposition of selected trace 
elements and sulfate to a deciduous forest watershed (Roles of 
dry and wet deposition concentrations measured in Walker 
Branch Watershed), 4:47382 (ORNL/TM-6674) 
MANGANESE 55 TARGET/PHOTONUCLEAR REACTIONS 
Photoneutron cross sections for *5Mn and °°Co, 4:47772 
MANGANESE ALLOYS/MAGNETIC PROPERTIES 
Neutron-diffraction study of the magnetic structure of MnPt 
alloys, 4:46998 
MANGANESE ALLOYS/MECHANICAL PROPERTIES 
Influence of recrystallization behavior on the mechanical 
we of XM-19 stainless steel (22Cr-13Ni-SMn-2Mo-0.3N), 


MANGANESE ALLOYS/NEUTRON DIFFRACTION 
Neutron-diffraction study of the magnetic structure of MnPt 
alloys, 4:46998 
MANGANESE ALLOYS/RECRYSTALLIZATION 
Influence of recrystallization behavior on the mechanical 
ge of XM-19 stainless steel (22Cr-13Ni-SMn-2Mo-0.3N), 
4: 


:46973 

MANGANESE FLUORIDES/ANTIFERROMAGNETISM 

Magnetic and structural phase transitions in BaMnF,, 4:46997 
MANGANESE FLUORIDES/CRYSTAL-PHASE 

TRANSFORMATIONS 

Magnetic and structural phase transitions in BaMnF,, 4:46997 
MANGANESE FLUORIDES/NEUTRON DIFFRACTION 

Magnetic and structural phase transitions in BaMnF,, 4:46997 
MANGANESE FLUORIDES/SPIN WAVES 

Magnetic and structural phase transitions in BaMnF,, 4:46997 
MANGANESE IONS/BINDING ENERGY 

Isolation and characterization of a Ca®* carrier candidate from 

calf heart inner mitochondrial membrane, 4:47480 (UR-3490- 


1586 
MANGANESE OXIDES/ADDITIVES 
Microstructure-property relationships of a zinc oxide varistor 
material, 4:47043 (LBL-8991) 
MANOMETERS 
See PRESSURE GAGES 
MANUALS 
User's guide to the MASCON model: a mass-consistent 
atmospheric-flux submodel to LIRAQ, 4:47360 (UCRL-52400) 
MANUFACTURING/ECONOMIC ANALYSIS 
Energy and labor cost of gasoline engine remanufacturing, 4:46899 
(ANL/CNSV-1) 
MANURES/GASIFICATION 
Partial oxidation: pyrolysis of cattle feedlot manure in the SGFM 
reactor. Final report, September 1, 1976-August 31, 1977, 
4:46047 (ALO-3779-1) 
MARAGING STEELS/MASS TRANSFER 
Metal transfer during vacuum consumable arc remelting, 4:46949 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARS PLANET/RADIOACTIVE MATERIALS 
Investigation of the thermal history of Mars, 4:47573 
MARS PLANET/TEMPERATURE DISTRIBUTION 
Investigation of the thermal history of Mars, 4:47573 
MARS PLANET/THERMAL CONDUCTIVITY 
Investigation of the thermal history of Mars, 4:47573 
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MASS SPECTRA 
Separation of mass spectra of mixtures by factor analysis, 4:47100 
MASS SPECTROM >TERS/DESIGN 
Simultaneous mass detection for direct inlet mass spectrometry, 
4:47332 (PNL-2728) 
Thermal ionization mass spectrometer (13 Aug 1952) (Engineering 
Materials), 4:47345 (CAPE-2583) 
MASSACHUSETTS/OIL SPILLS 
Cleanup efficiency and biological effects of a fuel oil spill in cold 
weather: the 1977 Bouchard No. 65 oil spill in Buzzards Bay, 
Massachusetts. Final report, June 1977-January 1978, 4: 45905 
(PB-286362) 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MASSLESS PARTICLES/DIRAC EQUATION 
Normalizable solutions to the Dirac equation in the presence of a 
magnetic monopole, 4:47741 
MATERIALS 
See also GLAZING MATERIALS 
PHASE CHANGE MATERIALS 
MATERIALS/CHEMICAL COMPOSITION 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV-0028) 
MATERIALS/COMBUSTION 
H.C. Fire Test Cell -- heat source and sam 1 640) holder (6 Apr 1978) 
(Engineering Materials), 4:47167 (CAP 
NBS/LLL Smoke Density Chamber (11 Feb 1977) (Engineering 
Materials), 4:47168 (CAPE-2481/1) 
MATERIALS/DEFORMATION 
Dynamic edge dislocation displacements and Peierls strains in a 
linear elastic strip, 4:47159 (UCRL-52787) 
Synthesis of hydrocode and finite element technology for large 
deformation Lagrangian computation, 4:47164 (UCRL-82858) 
MATERIALS/FIRE HAZARDS 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV-0028) 
MATERIALS/HEALTH HAZARDS 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV-0028) 
MATERIALS/RESEARCH PROGRAMS 
Materials research at Stanford University. Annual report No. 17 
(final), 1 July 1977-30 June 1978, 4:46938 (AD-A-059194) 
Materials and Molecular Research Division annual report, 1977, 
4:46941 (LBL-7355) 
MATERIALS/STANDARDS 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV-0028) 
MATERIALS/STRESS ANALYSIS 
Synthesis of hydrocode and finite element technology for large 
deformation Lagrangian computation, 4:47164 (UCRL-82858) 
MATERIALS/THERMAL DEGRADATION 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV-0028) 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS RECOVERY/RESEARCH PROGRAMS 
Overview of the Department of Energy's research, development 
and demonstration program for the recovery of energy and 
materials from urban waste, 4:46038 (CONF-790373-1) 
MATHEMATICAL LOGIC 
See also ALGORITHMS 
Reasoning in incomplete domains, 4:48010 (LBL-8721) 
MATHEMATICAL MODELS/MANUALS 
User's guide to the MASCON model: a mass-consistent 
atmospheric-flux submodel to LIRAQ, 4:47360 (UCRL-52400) 
MATHEMATICS 
See also ALGEBRA 
Generalized Petersen graphs G(n,4) are Hamiltonian for All n not 
equal to 8*, 4:48016 (SAND-79-0471C) 
Tree-structured approach to nonparametric multiple regression, 
4:48019 (SLAC-PUB-2336) 
MATHEMATICS/LECTURES 
Numerical methods (Jan 1970) (Engineering Materials), 4:48034 
(CAPE-2616) 
MATHEMATICS/USES 
Mathematics in energy related research at the Tennessee Valley 
Authority, at Union Carbide’s Oak Ridge Facilities, and at 
University of Tennessee College of Engineering. Final report 
(Abstracts of research projects, and recommendations regarding 
mathematical activity), 4:48012 (ORO-5944-1) 
MATSUKAWA GEOTHERMAL FIELD/GEOTHERMAL 
POWER PLANTS 
Matsukawa geothermal power plant- Encounter with energy 
saving age, 4:46315 


MERCURY 198/MUONIC ATOMS 


MEASURED VALUES 
See DATA 
MEAT/RADIOACTIVITY 

Transfer factors for assessing the dose from radionuclides in 

agricultural products, 4:47419 (UCRL-82545(Rev.1)) 
MEAT/RADIOPRESERVATION 

The Department of the Army’s food irradiation program - is it 
worth continuing, 4:47505 (PB-286399) 

MECHANICAL TRANSMISSIONS/TECHNOLOGY 

ASSESSMENT 

Power transmissions for cottage industry, 4:47152 (PB-286471) 

MEDICINE 

See also BIOMEDICAL RADIOGRAPHY 

INDUSTRIAL MEDICINE 
NUCLEAR MEDICINE 
POST-IRRADIATION THERAPY 
RADIOLOGY 
RADIOTHERAPY 

MEDICINE/RESEARCH PROGRAMS 

Translations on USSR Science and Technology. Biomedical and 

non Sciences, No. 39, 4:47483 (J PRS 71569) 
MEDICIN 

See DRU UGS 
MEDITERRANEAN SEA/TEMPERATURE GRADIENTS 

Thermal structure of the continental shelf waters off the Egyptian 
Mediterranean coast, 4:46146 (CONF-780236-P1) 

MELANOMAS/DIAGNOSIS 

Desferoxamine mesylate (desferal): a contrast-enhancing agent for 

gallium-67 imaging, 4:47490 
MELTDOWN/AFTER-HEAT REMOVAL 

Advanced reactor safety research. Quarterly report, January- 

March 1978 (LMFBR), 4:46652 (NUREG/CR-0335(Vol.6)) 
MELTDOWN/HEAT TRANSFER 

Experimental measurement of local heat flux from volume-heated 
boiling pools to inclined boundaries, 4:46618 (BNL-NUREG- 
25319) 

One-dimensional model for transient boilup of volume-heated 
pools for LMFBR transition phase analysis, 4:46621 (BNL- 
NUREG-25535) 

MELTDOWN/HYDRAULICS 

One-dimensional model for transient boilup of volume-heated 
pools for LMFBR transition phase analysis, 4:46621 (BNL- 
NUREG-25535) 

MELTDOWN/PROBABILITY 

Expert opinion and statistical evidence: an application to reactor 
core melt frequency, 4:46688 

Use of expert opinion in the evaluation of probabilities of rare 
events, 4:46678 (UCLA-34P252-01) 

MELTDOWN/REACTIVITY WORTHS 
Evaluation of stochastic void models for bubble worth 
calculations, 4:46627 (CONF-790602-65) 
MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Light into chemical energy via photosynthesis, 4:47467 (LBL- 


8623) 
MEN/BIOLOGICAL RADIATION EFFECTS 

Parental radiation and Down's syndrome, with particular attention 
to ionizing radiation and radar. Final report, 4:47506 (AD-A- 
061593) 

MERCAPTANS 
See THIOLS 
MERCURY/ABSORPTION SPECTROSCOPY 

Determination of mercury in environmental materials, 4:47412 
(LA-7865-MS) 

Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 

Use of Zeeman atomic absorption spectroscopy for the 
measurement of mercury in oil shale gases, 4:45940 (LBL-8888) 

MERCURY/ACTIVATION ANALYSIS 

Determination of mercury in environmental materials, 4:47412 

(LA-7865-MS) 
MERCURY/MONITORING 

Determination of mercury in environmental materials, 4:47412 

(LA-7865-MS) 
MERCURY/REMOVAL 

Filtration of heavy metals from flue gases: literature studies and 

experiments, 4:45853 (STUDSVIK/E-2-78/52) 
MERCURY 198/CHARGE DISTRIBUTION 

Experimental study of muonic x-ray transitions in mercury 

isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MERCURY 198/ENERGY LEVELS 

Experimental study of muonic x-ray transitions in mercury 

isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MERCURY 198/MUONIC ATOMS 

Experimental study of muonic x-ray transitions in mercury 

isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 





MERCURY 199/CHARGE DISTRIBUTION 


MERCURY 199/CHARGE DISTRIBUTION 
Experimental study of muonic x-ray transitions in al 
isotopes (Fermi a, BE), 4:47609 (CALT-63-299) 
MERCURY 199/ENERGY L 
Experimental study of dens z od transitions in mercu: y 
isotopes (Fermi distribution, al 4:47609 (CALT-63-299) 
MERCURY 199/MUONIC ATOM 
Experimental study of muonic a f transitions in mercur y 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MERCURY 200/CHARGE DISTRIBUTION 
Experimental study of muonic x-ray transitions in pony 
isotopes (Fermi distribution, ne) 4:47609 (CALT-63-299) 
MERCURY 200/ENERGY LEVELS 
Experimental study of muonic x-ray transitions in mony 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MERCURY 200/MUONIC ATOMS 
Experimental study of muonic x-ray transitions in mercu: 7 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MERCURY 201/CHARGE DISTRIBUTION 
Experimental study of muonic x-ray transitions in repyed 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MERCURY 201/ENERGY LEVELS 
Experimental study of muonic x-ray transitions in reid 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MERCURY 201/MUONIC ATOMS 
Experimental study of muonic x-ray transitions in goed 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MERCURY 201/QUADRUPOLE MOMENTS 
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METAL-NONMETAL BATTERIES/CATHODES 
Galvanic cell employing copper ore active cathode materials 
(Patent; Li or Mg/CuFeS:2 compound or constituent elements), 
4:46756 
METALS 
See also ACTINIDES 
LIQUID METALS 
RARE EARTHS 
SCRAP METALS 
TRANSITION ELEMENTS 
METALS/CORROSION 
Scanning reference electrode techniques in localized corrosion, 
4:47008 (BNL-26094) 
METALS/CREEP 
Effects of impurity trapping on irradiation-induced swelling and 
creep, 4:47034 
METALS/ELECTRODEPOSITION 
Energy technology, 4:46743 (LBL-7355) 
METALS/MONITORING 
Investigating salt and pollutant concentrations in the upper Elbe 
near Geesthacht, 4:47444 (GKSS-79-E-6) 
METALS/PHYSICAL RADIATION EFFECTS 
Effects of i oa trapping on irradiation-induced swelling and 
creep, 4:47034 
Whisker growth - anew mechanism for helium blistering of 
surfaces in complex radiation environments, 4:47031 
METALS/SWELLING 


Experimental study of muonic x-ray transitions in nerd Effects of i 2 trapping on irradiation-induced swelling and 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) creep, 4:4703 
MERCURY 202/CHARGE DISTRIBUTION METEOROLOGY /DATA PROCESSING 
Experimental study of muonic x-ray transitions in Sear d User's guide to the MASCON model: a mass-consistent 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) atmospheric-flux submodel to LIRAQ, 4:47360 (UCRL-52400) 
MERCURY 202/ENERGY LEVELS oink METHANATION/PROCESS DEVELOPMENT UNITS 
Experimental study of muonic x-ray transitions in mercury Gas generator research and development: BI-GAS process. 92nd 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) monthly progress report, April 1979, 4:45793 (FE-1207-62) 
MERCURY 202/MUONIC ATOMS METHANE/BIOSYNTHESIS 


Experimental study of muonic x-ray transitions in mercury ; ; : ; 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT- 6 299) Biological conversion of biomass to methane. Quarterly progress 


MERCURY 204/CHARGE DISTRIBUTION 7 rt, September 1-November 30, 1978, 4:46040 (COO-2917 
Experimental study of muonic x-ray transitions in mercury 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MERCURY 204/ENERGY LEVELS 
Experimental study of muonic x-ray transitions in mercury 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63- 299) 
MERCURY 204/MUONIC ATOMS 
Experimental study of muonic x-ray transitions in mercury 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MESIC ATOMS/E1-TRANSITIONS 
Dynamic electron screening in nuclear and mesonic atom E1 
transitions, 4:47808 


Fast production of methane by anaerobic digestion. Volume 1. 
Final report, May 24, 1976-December 31, 1978, 4:46039 (COO- 
2900-17(Vol.1)) 

METHANE/COMBUSTION 
— from burning hydrocarbon clouds, 4:47363 (DOE/EV- 


METHANE/DESORPTION 
Data accumulation on the methane potential of the coal beds of 
Colorado. Final report, 4:45862 (HCP/T9003-01) 
METHANE/FLAMES 


MESOATOMS Carbon dioxide concentration and temperature in flames measured 


by Raman spectroscopy, 4:47143 (SAND-79-8612) 
METHANE/MONITORING 
China Lake spill tests, 4:47368 (DOE/EV-0036) 
Detection of atmospheric methane, 4:47365 (DOE/EV-0036) 
Instrumentation assessment: JPL laser and TBDR methane 
monitors, 4:47366 (DOE/EV-0036) 
Review of the 1978 China Lake LNG dispersion experiments and 
instrumentation, 4:47367 (DOE/EV-0036) 
METHANE/PRODUCTION 
Rough cost estimates of solar thermal/coal or biomass-derived 
fuels (Hybrid approach: solar thermal plus either coal or 
biomass), 4:46089 (SERI/TP-35-279) 
METHANE/RECOVERY 
Data accumulation on the methane potential of the coal beds of 
Colorado. Final report, 4:45862 (HCP/T9003-01) 
METAL INDUSTRY/ENERGY ANALYSIS Methane recovery from coalbeds project. Technology test 
Pelletized vs. natural iron ore technology: energy, labor, and projects: evaluation of candidate projects, 4:45864 (METC- 
capital changes. Final report, 4:46945 (COO-2893-8) 8089-T4) 
METAL INDUSTRY/ENERGY CONSERVATION METHANE/STRUCTURAL CHEMICAL ANALYSIS 
Energy conservation in the U.S. economy from increased recycle o and 7 components of substituent effects in saturated systems. 
of obsolete steel scrap, 4:46910 (COO-2893-10) Monosubstituted methanes, 4:47123 
METAL INDUSTRY/ENERGY CONSUMPTION METHANE/SYNTHESIS 
Economic determinants of the use of energy and materials in the Catalytic conversion of oxygenated compounds to low molecular 
US. po: Japanese iron and steel industries, 4:46908 (CONF- weight olefins. Progress report, January 1-July 15, 1978, 4:46036 
780247-2) (COO-4717-1) 
METAL INDUSTRY /RESOURCE CONSERVATION Methane production from carbon oxides over borohydride- 
Energy conservation in the U.S. economy from increased recycle reduced transition metals. Final report, 4:46034 (PB-286385) 
of obsolete steel scrap, 4:46910 (COO-2893-10) Synthetic carbonaceous fuels and feedstocks (Patent; by 
METALLURGY hydrolysis of aqueous sodium carbonate/bicarbonate solution 
(Use of a more specific term is recommended; see also obtained by scrubbing atmospheric carbon dioxide with aqueous 
EXTRACTIVE METALLURGY or FABRICATION.) sodium hydroxide solution), 4:46037 
See also POWDER METALLURGY METHANOL/CATALYTIC CRACKING 
METALLURGY/RESEARCH PROGRAMS Catalytic conversion of oxygenated compounds to low molecular 
History of Met Lab section C-I, May 1944-April 1945, 4:46942 weight olefins. Progress report, January 1-July 15, 1978, 4:46036 
(PUB-112(Vol.3)) (COO-4717-1) 
METAL-NONMETAL BATTERIES METHANOL/FUEL SUBSTITUTION 
See also SODIUM-SULFUR BATTERIES Methanol as an automobile fuel, 4:46937 (P-6303) 


See MESIC ATOMS 
MESONS 
See also PPEUDOSCALAR MESONS 
MESONS/WEAK HADRONIC DECAY 
Three-jet distributions from weak decay of heavy particles (Final- 
state gluon), 4:47692 (BNL-26286) 
MESSENGER-RNA/BIOCHEMICAL REACTION KINETICS 
Structures and functions of nucleic acids, 4:47473 (LBL-8623) 
METABOLISM/CONTROL 
Metabolic regulation and pathways in green plant cells and leaves, 
4:47470 (LBL-8623) 
METACERCARIAE 
See LARVAE 
METAGALAXY 
See UNIVERSE 
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METHANOL/STRUCTURAL CHEMICAL ANALYSIS 
o and 7 components of substituent effects in saturated systems. 
Monosubstituted methanes, 4:47123 
METHANOL/SYNTHESIS 
Synthetic carbonaceous fuels and feedstocks (Patent; by 
hydrolysis of aqueous sodium carbonate/bicarbonate solution 
obtained by scrubbing atmospheric carbon dioxide with aqueous 
sodium hydroxide solution), 4:46037 
METHYL RADICALS/CHEMICAL REACTION KINETICS 
Reactions of methyl cations with methylsilanes, 4:47117 
METHYLAMINE/STRUCTURAL CHEMICAL ANALYSIS 
o and 7 components of substituent effects in saturated systems. 
Monosubstituted methanes, 4:47123 
MHD CHANNELS/MATERIALS 
Materials, 4:47013 
MHD CHANNELS/MATERIALS TESTING 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels (Coal-fired MHD generator), 
4:46853 
MHD CHANNELS/SIMULATION 
Numerical simulation of MHD channel flow, 4:46855 
MHD GENERATOR CDIF/ENVIRONMENTAL IMPACTS 
Water quality/biological surveillance program for CDIF support , 
4:46843 (FE-2524-8) 
MHD GENERATOR CDIF/SUPERCONDUCTING MAGNETS 
Superconducting magnetohydrodynamic magnet development 
program, Phase I. Quarterly technical progress report No. 6, 
October 1-December 31, 1977, 4:46850 (MIT-2295-1) 
MHD GENERATOR U-02/ELECTRIC CONDUCTORS 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
MHD GENERATOR U-02/ELECTRICAL INSULATORS 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738) 
MHD GENERATOR U-02/MATERIALS TESTING 
Evaluation of candidate magnetohydrodynamic materials for the 
U-02 Phase III test, 4:46851 (PNL-2738 
MHD GENERATOR U-25/SUPERCONDUCTING MAGNETS 
Observation of voltage fluctuations in a superconducting magnet 
during MHD power generation, 4:46847 (CONF-780952-24) 
MHD GENERATOR UTSI/CONSTRUCTION 
Development ake oe for MHD direct coal-fired power 
generation test facility. Quarterly technical progress report, 
April-June 1977, 4:46844 (FE-1760-29) 
MHD GENERATOR UTSI/DESIGN 
Development ——— for MHD direct coal-fired power 
generation test facility. Quarterly technical progress report, 
April-June 1977, 4:46844 (FE-1760-29) 
MHD GENERATOR UTSI/MATERIALS TESTING 
Development tt, a for MHD direct coal-fired power 
generation test facility. Quarterly technical progress report, 
April-June 1977, 4:46844 (FE-1760-29) 
Tests and studies of USSR materials at the US coal burning MHD 
facility UTSI-2, 4:46848 (CONF-7805 142-1) 
MHD GENERATOR UTSI/PERFORMANCE TESTING 
Experimental investigation on a direct coal-fired MHD generator, 
:46845 


MHD GENERATOR UTSI/PLASMA DIAGNOSTICS 
Plasma luminosity fluctuations as a diagnostic tool, 4:46856 
MHD GENERATOR UTSI/SEED RECOVERY 
Development program for MHD direct coal-fired power 
generation test facility. Quarterly technical progress report, 
April-June 1977, 4:46844 (FE-1760-29) 
Recent experimental studies of the interaction of potassium seed 
with coal slag in a direct-coal fired MHD generator, 4:46854 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
First 20 years of MHD development, 4:46841 (ANL-77-21) 
MHD GENERATORS/AIR HEATERS 
Materials, 4:47013 
MHD GENERATORS/BOILERS 
Materials, 4:47013 
MHD GENERATORS/COMBUSTORS 
Fuels and combustion, 4:46852 
Materials, 4:47013 
MHD GENERATORS/DIFFUSERS 
MHD diffuser model test program, 4:46846 (ANL-K-76-3390-1) 
MHD GENERATORS/ELECTRICAL INSULATORS 
Materials, 4:47013 
MHD be agro ELECTRODES 
Materials, 4:47013 
MHD GENERATORS/MATERIALS 
Materials, 4:47013 
MHD GENERATORS/THERMAL EFFICIENCY 
Assessment of advanced power cycles, 4:46349 (CONF-790602-51) 
MHD POWER PLANTS/OPTIMIZATION 
Performance optimization of an MHD generator with physical 
constraints, 4:46842 (DOE/NASA/2674-79/5) 


135S MINERAL WASTES/WASTE DISPOSAL 


MICE/DOSE EQUIVALENTS 
Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area (Idaho National Engineering 
Laboratory), 4:47518 
MICE/RADIONUCLIDE KINETICS 
Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste irs area (Idaho National Engineering 
Laboratory), 4:47518 
MICHIGAN/WATER QUALITY 
Physical and chemical characterization of dredged material 
perms and leachates in confined land disposal areas. Final 
rt, 4:47428 (AD-A-061846) 
MICR BIAL FLORA 
See MICROORGANISMS 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
VIRUSES 
MICROORGANISMS/TOLERANCE 
Prototype on-line x-ray fluorescence analyzer for detection of 
metals in sewage, 4:47448 (UCRL-81954) 
MICROPROCESSORS/ELECTRONIC CIRCUITS 
Schematic - (MCS-80) programmed I/O arithmetic processing 
unit (14 Jul 1978) (Engineering Materials), 4:48035 (CAPE- 
2494/1 


MICROPROCESSORS/ELECTRONIC STRUCTURE 
LSI-11 drawer chassis (1 Jun 1977) (Engineering Methods), 
4:47246 (CAPE-2610) 
MICROSPHERES/FABRICATION 
w pressure gas filling of laser fusion microspheres, 4:46024 
(UCRL-81417(Rev.1)) 
MICROTRONS/EXCITATION 

Fabrication and excitation of the disk and washer linac structure, 

4:47256 (LA-UR-79-1622) 
MICROTRONS/FABRICATION 

Fabrication and excitation of the disk and washer linac structure, 

4:47256 (LA-UR-79-1622) 
MICROWAVE OVENS/ADVERTISING 

FTC advertising substantiation program. Household products 
manufacturers. Documentation of Hakuhodo Advertising 
America, Inc, 4:46881 (PB-287679) 

FTC advertising substantiation et er Household products 
manufacturers. Documentation of Toshiba America, Inc, 
4:46882 (PB-287705) 

MICROWAVE OVENS/ENERGY CONSERVATION 

FTC advertising substantiation es Household products 
manufacturers. Documentation of Hakuhodo Advertising 
America, Inc, 4:46881 (PB-287679) 

FTC advertising substantiation program. Household products 
manufacturers. Documentation of Toshiba America, Inc, 
4:46882 (PB-287705) 

MICROWAVE POWER TRANSMISSION/ENVIRONMENTAL 

IMPACTS 

Satellite power system (SPS) microwave subsystem impacts and 
benefits, 4:46094 (N-79-12558) 

MICROWAVE RADIATION/BIOLOGICAL EFFECTS 

Translations on USSR Science and Technology: a and 
Behavioral Sciences No. 59. Effects of nonionizin 


electroma — radiation (Lead abstract), 4: 47537 (JPRS-72956) 


MIDWEST REGION 
See also KANSAS 
MISSOURI 
MIDWEST REGION/AIR POLLUTION 
Environment Midwest, January 1977 through December 1977, 
4:47388 (PB-286416) 
MIDWEST REGION/ENERGY DEMAND 
Trends and issues in energy supply and demand in the Midwest, 
4:46804 (ANL/EES-TM-48) 
MIDWEST REGION/ENERGY SUPPLIES 
Trends and issues in energy supply and demand in the Midwest, 
4:46804 (ANL/EES-TM-48) 
MIDWEST REGION/WATER POLLUTION 
Environment Midwest, January 1977 through December 1977, 
4:47388 (PB-286416) 
MILITARY EQUIPMENT/PHYSICAL RADIATION EFFECTS 
Distribution of nuclear damage probability — distance. 
Technical report, 4:47353 {AD- A-061806 
MILK/RADIOACTIVITY 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
Transfer factors for assessing the dose from radionuclides in 
agricultural products, 4:47419 (UCRL-82545(Rev.1)) 
MIM JUNCTIONS/TUNNEL EFFECT 
Study of the composition of the barrier layer and various 
mechanisms of adsorption of molecules in tunnel contacts on 
aluminum base, 4:47003 
MINERAL WASTES/WASTE DISPOSAL 
Coal refuse reclamation project, 4:45835 (CONF-790496-1) 





MINERALS 


MINERALS 
See also ZEOLITES 
MINERALS/CATALYTIC EFFECTS 
Chemistry of coal gasification, 4:45785 (CONF-780372-) 
Workshop on coal liquefaction, 4:45813 (CONF-780372-) 
MINERALS/WASTE PRODUCT UTILIZATION 
Utilization of coal associated minerals. Quarterly report No. 4, 
July 1-September 30, 1978, 4:45828 (FE-2721-4) 
MINERS/PERSONNEL DOSIMETRY 
Personal alpha alarm. Open file report, 4:46008 (PB-286106) 
MIRRORS/ORIENTATION 
Figure control for a segmented telescope mirror, 4:47151 (LBL- 


8621) 
MIRRORS/REFLECTIVITY 
Development of a portable reflectometer for field measurements 
of the specular reflectance of solar mirrors, 4:46229 (SAND-78- 
2065C) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSOURI/INSOLATION 
Urban-rural insolation correlation study, 4:46055 (DOE/ET-0092) 
MISSOURI/LIQUEFIED PETROLEUM GASES 
LPG in Missouri, 4:45926 (PB-286329) 
MITOCHONDRIA/BIOCHEMISTRY 
Isolation and characterization of a Ca®* carrier candidate from 
calf heart inner mitochondrial membrane, 4:47480 (UR-3490- 


1586) 
MITOCHONDRIA/MEMBRANES 
Isolation and characterization of a Ca** carrier candidate from 
calf heart inner mitochondrial membrane, 4:47480 (UR-3490- 


1586) 
MIXED SPECTRUM REACTORS/DESIGN 
Fast mixed spectrum reactor concept, 4:46543 (BNL-25993) 
MIXTURES 
See also SLURRIES 
MIXTURES/MASS SPECTRA 
Separation of mass spectra of mixtures by factor analysis, 4:47100 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (OPTICAL) 
See OPTICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODERATORS 
(See also descriptors for specific moderator materials.) 
MODERATORS/SLOWING-DOWN LENGTH 
Fick’s law and the neutron slowing down length in hydrogenous 
moderators, 4:47825 
MOLECULAR IONS/MULTIPLE SCATTERING 
Biophysical studies with spatially correlated ions. 2. Multiple 
scattering, experimental facility, and dosimetry (D2* molecular 
ions), 4:47502 
MOLECULAR IONS/POTENTIALS 
Ion photofragment spectroscopy - potential surfaces of molecular 
— Annual report, 16 May 1977-16 May 1978, 4:47612 (AD-A- 
059270) 
MOLECULAR MODELS/COMPUTER CODES 
ATOMLLL: atoms with shading and highlights, 4:47625 (UCRL- 
82137(Rev.1)) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE/RESEARCH PROGRAMS 
Materials and Molecular Research Division annual report, 1977, 
4:46941 (LBL-7355) 
MOLECULE-MOLECULE COLLISIONS/SCATTERING 
Need for improved numerical algorithms in molecular scattering, 
4:47615 (LBL-8882) 
MOLECULES/POTENTIAL ENERGY 
Valence bond diatomics-in-molecules method. I. A projection 
operator reformulation, 4:47626 
MOLECULES/ROTATIONAL STATES 
Asymptotic eigensolutions of fourth and sixth rank octahedral 
tensor operators, 4:47629 
MOLIERE THEORY 
Differential cross section and related integrals for the Moliere 
potential. Final report, 4:47611 (AD-A-058945) 
MOLLUSCS/SPECIES DIVERSITY 
Investigating the impact of drilling mud and its major components 
on bivalve species of Georges Bank, 4:47530 (COO-4580-1) 
MOLTEN METAL-WATER REACTIONS 
Analysis of the U.S. large leak test program Series I sodium-water 
reaction test results (LMFBR), 4:46462 (GEFR-SP-165) 
MOLTEN METAL-WATER REACTIONS/TEMPERATURE 
DEPENDENCE 
Use of minimum film boiling temperature as a criterion for 
coherent molten metal-coolant interactions, 4:46686 
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MOLYBDENUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 


(LBL-9030) 
MOLYBDENUM/CATALYTIC EFFECTS 
Catalyst development for coal liquefaction. Final report, 4:45814 
(E RI-AF-108 
MOLYBDENUM/ELECTRON COLLISIONS 
Observation of positive and negative oxygen ions during electron 
bombardment of oxygen-covered Mo (100) surfaces, 4:46991 
MOLYBDENUM/EMISSION SPECTROSCOPY 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
MOL YBDENUM/PHYSICAL RADIATION EFFECTS 
Dual-beam ion bombardment of molybdenum, 4:47022 
MOLYBDENUM 100 TARGET/NEUTRON REACTIONS 
an cone in Mo and valence neutron capture, 
MOLYBDENUM 101/ENERGY LEVELS 
ee asm in '°Mo and valence neutron capture, 
ane 92 TARGET/PROTON REACTIONS 
a are dependence of V/sub tau/ in the (p,n) reaction 10 to 30 
MeV, 4:47779 (UCRL-82588) 
MOLYBDENUM ALLOYS 
See also HASTELLOYS 
MOLYBDENUM ALLOYS/ENERGY GAP 
Specific heat of bec Mo/sub 1-x/Tc/sub x/, 4:46996 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Influence of pr ae eer behavior on the mechanical 
—< M-19 stainless steel (22Cr-13Ni-SMn-2Mo-0.3N), 


L Pr BL 9208) hardening in Fe-Ni base austenitic alloys, 4:46947 
MOLYBDENUM ALLOYS/PRECIPITATION HARDENING 
oe hardening in Fe-Ni base austenitic alloys, 4:46947 
(LBL-9208) 
MOLYBDENUM ALLOYS/RECRYSTALLIZATION 
Influence of recrystallization behavior on the mechanical 
rties of XM-19 stainless steel (22Cr-13Ni-5Mn-2Mo-0.3N), 


4:46973 
MOLYBDENUM ALLOYS/SPECIFIC HEAT 
ific heat of bec Mo/sub 1-x/Tc/sub x/, 4:46996 
MONGOLISM 
See DOWNS SYNDROME 
MONJU REACTOR/FUEL CANS 

Creep and creep-rupture properties of the nuclear fuel cladding 
tube for fast breeder reactor in high temperature sodium: on the 
cladding tube (AISI Type 316SS, effect of boron content) 
manufactured in 1974 for MONJU, 4:46466 (JAPFNR-435) 

MONJU REACTOR/HEAT EXCHANGERS 

Design of thy MONJU heat transport system and the related R 

and D work, a generator, 4:46511 
MONJU REACTOR/PRIMARY COOLANT CIRCUITS 
Design of thy MONJU heat transport system and the related R 
and D work, including steam og 4:46511 
MONJU REACTOR/SPECIFICATIO 
Past and weet role of fast breeder a in Japan, 4:46487 
MONJU R/STEAM GENERATORS 

Design of ae MONTU heat transport system and the related R 

and D work, including steam generator, 4:46511 
MONOCHROMATORS/AUTOMATION 

Versatile, computer-controlled, scanning monochromator for 

elemental analysis: software listings, 4:47099 (IS-4704) 
MONTANA/MAGNETIC SURVEYS 

Aerial ma ray and magnetic survey, Powder River II Project: 
the Newcastle and Gillette Quadrangles of Wyoming and South 
Dakota; the Ekalaka Quadrangle of Montana, South and North 
Dakota. Volume I. Final report, 4:45956 (GJBX-82(79)(Vol.1)) 

Aerial gamma ray and magnetic survey: Powder River II Project, 
Ekalaka Quadrangle, Montana. Final report, 4:45957 (GJBX- 
82(79)(Vol.2)Ekalaka) 

Aerial radiometric and magnetic survey: Bozeman National 
Topographic Map, Montana, 4:45955 (GJBX-81(79)(Vol.2)) 
Aerial radiometric and magnetic survey: Billings National 
Topographic Map, Montana, 4:45961 (GJBX-87(79)(Vol.1)) 

Aerial radiometric and magnetic survey: Bozeman National 
Topographic Map, Montana, 4:45954 (GJBX-81(79)(Vol.1)) 

MO ONTAD A/RADIOMETRIC SURVEYS 
amma ray and magnetic survey, Powder River II Project: 
“ar ewcastle and Gillette Quadrangles of Wyoming and South 
Dakota; the Ekalaka Quadrangle of Montana, South and North 
Dakota. Volume I. Final report, 4:45956 (GJBX-82(79)(Vol.1)) 

Aerial gamma ray and magnetic survey: Powder River II Project, 
Ekalaka Q ee Montana. Final report, 4:45957 (GJBX- 
82(79)(Vol.2)Ekalaka) 
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Aerial radiometric and magnetic survey: Bozeman National 
Topographic Map, Montana, 4:45955 (GJBX-81(79)(Vol.2)) 
Aerial radiometric and magnetic survey: Billings National 
Topographic Map, Montana, 4:45961 (GJBX-87(79)(Vol.1)) 
Aerial radiometric and a survey: Bozeman National 
Topographic Map, Montana, 4:45954 (GJBX-81(79)(Vol.1)) 
MONTE CARLO M OD/CALCULATION METHODS 
Contributon Monte Carlo, 4:47820 (LA-7849-MS) 
MORTALITY/DOSE-RESPONSE RELATIONSHIPS 
Predictive model of early mortality following acute inhalation of 
PuO> aerosols (Extrapolation of beagle data to man), 4:47519 
MORTALITY/MATHEMATICAL MODELS 
Predictive model of early mortality following acute inhalation of 
PuO: aerosols (Extrapolation of beagle data to man), 4:47519 
MOS TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Neutron irradiation for prevention of latch-up in MOS integrated 
circuits, 4:47333 (SAND-79-0641C) 
MOTION DETECTION SYSTEMS/EVALUATION 
Evaluation of the Johnson AG-1007-7 (G-7) microwave motion 
detection system, 4:46020 (SAND-79-0185) 
MOTION DETECTION SYSTEMS/PERFORMANCE 
Evaluation of the OMNI Spectra Model 160 microwave motion 
detection system, 4:46021 (SAND-79-0256) 
MOUND LABORATORY/CHEMICAL EFFLUENTS 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
MOUND LABORATORY/ENVIRONMENTAL IMPACT 
STATEMENTS 
Final Environmental Impact Statement: Mound Facility, 
Miamisburg, Ohio, 4:47459 (DOE/EIS-0014) 
MOUND LABORATORY/RADIATION MONITORING 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608 
MOUND LABORATORY/RADIOACTIVE EFFLUENTS 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
MULE DEER 
See DEER 
MULTIWIRE PROPORTIONAL CHAMBERS/PERFORMANCE 
Compact multiwire proportional chambers and electronics for the 
crystal ball detector, 4:47314 (COO-3064-030) 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/ENERGY RECOVERY 
Overview of the Department of Energy's research, development 
and demonstration program for the recovery of energy and 
materials from urban waste, 4:46038 (CONF-790373-1) 
MUNICIPAL WASTES/MATERIALS RECOVERY 
Overview of the Department of Energy's research, development 
and demonstration program for the recovery of energy and 
materials from urban waste, 4:46038 (CONF-790373-1) 
MUNICIPAL WASTES/RECYCLING 
Definition and analysis of the barriers to the implementation of 
urban energy recovery systems (Questionaire and answers), 
4:46917 (ANL/CNSV-TM-2) 
MUON PAIRS/PAIR PRODUCTION 
Production of muon pairs in 7” N interactions at momenta 27 and 
40 GeV/c, 4:47674 
MUON PAIRS/PARTICLE PRODUCTION 
High energy predictions in Q.C.D. (Parton model, wee partons, 
cut vertices, Wilson expansion), 4:47685 (CU-TP-139) 
MUON REACTIONS/CAPTURE 
Energy spectra and asymmetry of charged-particle emission on 
capture of negative muons by nuclei, 4:47763 
MUONIC ATOMS/BINDING ENERGY 
Experimental study of muonic x-ray transitions in mercury 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
MUONIC ATOMS/ENERGY-LEVEL TRANSITIONS 
Experimental study of muonic x-ray transitions in mercury 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
Muonic x-ray study of the charge distribution of 14 ‘48 15° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
MUONIC ATOMS/ISOTOPE EFFECTS 
Experimental study of muonic x-ray transitions in mercury 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
Muonic x-ray study of the charge distribution of '** !#8 15° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
MUONIC ATOMS/X-RAY SPECTRA 
Experimental study of muonic x-ray transitions in mercury 
isotopes (Fermi distribution, B(E2)), 4:47609 (CALT-63-299) 
Muonic x-ray study of the charge distribution of '** '48 15° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
Research in nuclear physics at low and intermediate energies, 
neutrinos, and x rays. Twenty-fourth annual report, November 
1, 1977-October 31, 1978, 4:47781 (SAN-0063-24) 


NATURAL GAS 


MUON-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
High energy physics studies of particle interactions in heavy 
elements. Annual progress report, May 15, 1977-May 14, 1978 
(Summaries of research activities at Univ. ‘of Washington), 
4:47642 (DOE/ER/70027-9) 
MUONS 
See also COSMIC MUONS 
MUONS PLUS 
MUONS/BINDING ENERGY 
Discrepancy between theory and experiment in nuclear 
larization corrections of muonic 7°*Pb, 4:47610 
MUONS/PAIR PRODUCTION ial 
Production of dimuons from high energy polarized proton-proton 
collisions, 4:47716 
MUONS/PARTICLE PRODUCTION 
Evidence for prompt single muon production in 400 GeV proton 
interactions, 4:47650 
MUONS/X-RAY SPECTRA 
Discrepancy between theory and experiment in nuclear 
polarization corrections of muonic 7°*Pb, 4:47610 
MUONS PLUS/SPIN-LATTICE RELAXATION 
Expansion of the crystal lattice of tantalum and indium by a p* 
meson, 4:47005 
MUSCLES 
See also MYOCARDIUM 
MUSCLES/RADIONUCLIDE KINETICS 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
MUSSELS 
See MOLLUSCS 
MUTAGEN SCREENING/SALMONELLA 
Biological monitoring of oil shale —— and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
MUTAGENESIS/BIOASSAY 
Health related programs, 4:47375 (EPA-600/7-78-168) 
MUTAGENS/BI EMICAL REACTION KINETI 
Structures and functions of nucleic acids, 4:47473 (LBL-8623) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/BIOLOGICAL MODELS 
Structures and functions of nucleic acids, 4:47473 (LBL-8623) 
MYOCARDIUM/DELAYED RADIATION EFFECTS 
Cardiac injury in the aged mouse: comparative ultrastructural 
effects of fission spectrum neutrons and yy rays (Comparison 
affects at 18 and 24 months following acute or fractinated 
sublethal exposures), 4:47516 


NAI DETECTORS/ELECTRONIC CIRCUITS 
Compact multiwire proportional chambers and electronics for the 
crystal ball detector, 4:47314 (COO-3064-030) 
NAPHTHALENE/ENERGY TRANSFER 
=, transfer from triplet aromatic hydrocarbons to Tb** and 
in aqueous micellar solutions, 4:47109 
NAPHTHE NES 
See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ENERGY ACT/ELECTRIC UTILITIES 
Proposed National Energy Act and FERC regulation of the 
electric power industry, 4:46824 
NATIONAL ENERGY ACT/PUBLIC UTILITIES 
Effect of proposed National Energy Act on electric and gas 
utilities, 4:46815 
NATIONAL ENERGY PLAN/ENVIRONMENTAL IMPACTS 
Assessment of national consequences of increased coal utilization. 
Executive summary, 4:45890 (TID-2945(Vol.2)) 
NATIONAL ENERGY PLAN/EVALUATION 
U.S. industry views on impact of national energy policy on 
supply, demand, and economics of the country’s energy 
resource base: coal, 4:46818 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION 
Course lecture (CE-3143): practical heat convection (3 Apr 1979) 
(Engineering Materials), 4:47234 (CAPE-2624) 
NATURAL CONVECTION/MATHEMATICAL MODELS 
Steady thermal convection from a concentrated source in a porous 
medium, 4:47228 (SAND-78-2283C) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 





NATURAL GAS/ENERGY POLICY 


NATURAL GAS/ENERGY POLICY 
Into the future with gas, 4:46820 
NATURAL GAS/PRICES 
Industrial boiler fuel modeling approach. Technical report 
(Forecasting to 1885 and 1990), 4:45885 (DOE/EIA-0183/8) 
NATURAL GAS/PRODUCTION 
View of energy policy from the United Kingdom, 4:46811 
NATURAL GAS/STORAGE 
The benefits and costs of gas storage developments in Ohio. Final 
report, 4:45925 (PB-286306) 
NATURAL GAS/SUPPLY AND DEMAND 
The emergency purchase, transfer, and self-help programs. Final 
report, 4:45924 (PB-286288) 
NATURAL GAS DEPOSITS/GEOLOGIC STRUCTURES 
DOE Eastern Gas Shale Project. Quarterly report of technical 
progress, January-March, 1979, 4:45918 (ORO-5198-T3) 
DOE Eastern Gas Shale Project: Dunkirk Study. Quarterly report 
of technical progress, January-March, 1979, 4:45919 (ORO- 
5198-TS5) 
Quarterly progress report, January-March, 1979, 4:45915 (FE- 
5194-T1) 


NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 
Fracture mapping has become a viable technology, 4:45927 
(SAND-79-0867C) 
NATURAL GAS DEPOSITS/RESOURCE ASSESSMENT 
Coordination of study of the Devonian black shale in the Illinois 
basin (Illinois, Indiana, and western Kentucky). Quarterly 
progress report, | February-31 May 1979, 4:45916 (FE-8214-T2) 
NATURAL GAS INDUSTRY/ECONOMIC ANALYSIS 
The benefits and costs of gas storage developments in Ohio. Final 
report, 4:45925 (PB-286306) 
NATURAL GAS INDUSTRY/HEARINGS 
The emergency purchase, transfer, and self-help programs. Final 
report, 4:45924 (PB-286288) 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Theoretical and experimental analyses of hydraulic fracturing and 
some reservoir response to the stimulation, 4:45928 (UCRL- 
82578) 
NATURAL GAS WELLS/WELL DRILLING 
State-of-the-art study of drilling problems in selected shales, 
4:45921 (SAND-79-0865C) 
NAVIER-STOKES EQUATION/NUMERICAL SOLUTION 
Structure of a shock-wave front in a liquid, 4:47635 
NEOCLASSICAL TRANSPORT THEORY 
Marginal stability transport, 4:47909 (CONF-7709167-) 
NEODYMIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
NEODYMIUM LASERS/PULSE AMPLIFIERS 
Very fast, high peak-power, planar triode amplifiers for driving 
optical gates, 4:47992 (UCRL-82538) 
NEON/ION-ATOM COLLISIONS 
Electron capture in collisions between ions and inert gases at 200- 
4000 eV, 4:47621 
NEON/NEUTRINO REACTIONS 
Observation of a visible charmed particle decay in neutrino 
interactions, 4:47648 (BNL-26309) 
NEON 20 REACTIONS/ALPHA-TRANSFER REACTIONS 
Alpha-transfer reactions with large energy transfers, 4:47773 
NEON IONS/DOSIMETRY 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
NEON IONS/LET 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
NEON IONS/OXYGEN ENHANCEMENT RATIO 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
NEON IONS/RBE 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
NEOPLASMS 
See also MELANOMAS 
NEOPLASMS/MORTALITY 
Spontaneous cancer mortality rate and its relationship to specific 
energy consumption (X and gamma radiation), 4:47509 
(ORAU/IEA-79-7(R)) 
NEOPLASMS/RADIOINDUCTION 
Effect of radiation quality and repair processes on the incidence of 
neoplastic transformation in vitro (X radiation, mice), 4:47497 
(CONF-790524-9) 
NEOPLASMS/STATISTICS 
Spontaneous cancer mortality rate and its relationship to specific 
energy consumption (X and gamma radiation), 4:47509 
(ORAU/IEA-79-7(R)) 
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NEPTUNIUM/RADIOCHEMICAL ANALYSIS 
Simultaneous determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
NEPTUNIUM 237/RADIOCHEMICAL ANALYSIS 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
aoe report, 4:47418 (PB-287559) 
N IUM 237/RADIOECOLOGICAL CONCENTRATION 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
rogress br 4:47418 (PB-287559) 
NERVE CELLS/PHYSIOLOGY 
Molecular biology of nerve cell function: response of the nervous 
= to environmental and chemical stimuli, 4:47475 (LBL- 


62 
NERVOUS SYSTEM/BIOCHEMISTRY 
Molecular biology of nerve cell function: response of the nervous 
system to environmental and chemical stimuli, 4:47475 (LBL- 
3 


862 
NETHERLANDS/GEOTHERMAL EXPLORATION 
Temperature measurements in shallow observation wells in the 
Netherlands, 4:46270 
NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION/CHARGE EXCHANGE 
Analysis of particle species evolution in neutral-beam injection 
lines, 4:47281 
NEUTRAL ATOM BEAM INJECTION/DISSOCIATION 
Analysis of particle species evolution in neutral-beam injection 
lines, 4:47281 
NEUTRAL BEAM SOURCES 
See also TION SOURCES 
NEUTRAL BEAM SOURCES/MAGNETIC FIELDS 
Positive-ion recovery scheme based on magnetic blocking of 
electrons, 4:47280 
NEUTRAL-PARTICLE TRANSPORT 
See also PHOTON TRANSPORT 
NEUTRAL-PARTICLE TRANSPORT/COMPUTER CODES 
TRIDENT-CTR user's manual, 4:47912 (LA-7835-M) 
NEUTRINO DETECTION 
Homestake neutrino detector as a cosmic ray composition 
analyser, 4:47321 
Neutrino detector. Progress report, 4:47313 (CALT-63-302) 
NEUTRINO DETECTION/ACOUSTIC MEASUREMENTS 
Acoustic detection of hadronic showers induced by cosmic 
neutrinos, 4:47319 
NEUTRINO DETECTION/CHERENKOV COUNTERS 
Study = ultrahigh-energy neutrino interactions in DUMAND, 
4:47318 


NEUTRINO DETECTION/HODOSCOPES 
ae long-range neutrino detector research program, 
4:47302 
NEUTRINO DETECTION/RADIOCHEMICAL ANALYSIS 
Solar neutrino problem, 4:47317 
NEUTRINO REACTIONS/INCLUSIVE INTERACTIONS 
Observation of a visible charmed particle decay in neutrino 
interactions, 4:47648 (BNL-26309) 
NEUTRINO-NEUTRON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Neutral-current quark coupling determination using neutrino- 
neutron and neutrino-proton deep-inelastic cross sections, 
4:47695 
NEUTRINO-NEUTRON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Neutral-current quark coupling determination using neutrino- 
neutron and neutrino-proton deep-inelastic cross sections, 
4:47695 
NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-NEUTRON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Topics in the QCD phenomenology of deep-inelastic scattering 
(Review), 4:47730 (SLAC-PUB-2296) 
NEUTRINO-NUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
Final state polarizations in neutrino induced reactions, 4:47698 
NEUTRINO-NUCLEON INTERACTIONS/FEASIBILITY 
STUDIES 
yo Eg aan neutrino interactions in DUMAND, 
4731 
NEUTRINO-NUCLEON INTERACTIONS/INELASTIC 
SCATTERING 
Weak-interaction studies with the DUMAND detector, 4:47320 
NEUTRINO-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
a by neutrinos and charm particle lifetime, 





SEPTEMBER 30, 1979 


NEUTRINO-NUCLEON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 
Final state polarizations in neutrino induced reactions, 4:47698 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Neutral-current quark coupling determination using neutrino- 
neutron and neutrino-proton deep-inelastic cross sections, 
4:47695 
NEUTRINO-PROTON INTERACTIONS/NEUTRAL-CURRENT 
INTERACTIONS 
Neutral-current quark coupling determination using neutrino- 
neutron and neutrino-proton deep-inelastic cross sections, 
4:47695 
NEUTRINOS 
See also COSMIC NEUTRINOS 
SOLAR NEUTRINOS 
NEUTRINOS/OSCILLATIONS 
Neutrino oscillations, 4:47553 
Research in nuclear physics at low and intermediate energies, 
neutrinos, and x rays. Twenty-fourth annual report, November 
1, 1977-October 31, 1978, 4:47781 (SAN-0063-24) 
NEUTRINOS/PARTICLE SOURCES 
Search for new particles at the alternating-gradient-synchrotron 
beam dump, 4:47649 
NEUTRON DIFFRACTION/RESEARCH PROGRAMS 
Low temperature and neutron physics studies. Progress report, 
September, 1977-April, 1979, 4:47817 (COO-3342-7) 
NEUTRON REACTIONS 
Symposium summary: nuclear data problems for thermal reactor 
applications, 4:46544 (EPRI-NP-1098-S4) 
NEUTRON REACTIONS/CAPTURE 
Evaluation and testing of actinide cross sections (Below 10 keV, 
differential and integral cross sections), 4:47801 (EPRI-NP- 
1067) 


Measurement and analysis of neutron cross sections with the Oak 
Ridge Linear Accelerator Neutron Facility. Progress report, 
April 1, 1978-March 31, 1979 (Summaries of research activites 
at New York State University), 4:47771 (COO-2439-5) 

Neutron capture cross section ratios of plutonium-240 and 
plutonium-242 versus gold-197 in the energy range from 50 to 
250 keV, 4:47803 

Neutron resonances in '}°°Mo and valence neutron capture, 

47783 


NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
Cross sections for the '*N(n,po), (n,ao), and (n,a1) reactions from 
0.5 to 15 MeV, 4:47760 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Elastic and inelastic scattering of 7- to 14-MeV neutrons from 
lithium-6 and lithium-7 (Total and differential cross sections), 
4:47761 
Evaluation of the Pu-239 data for ENDF/B-V, 4:47802 (GEFR- 
00247 


NEUTRON REACTIONS/FISSION 

Below-threshold nucleon exchange between fission fragments in 
the two-center oscillator potential, 4:47793 

Evaluation and testing of actinide cross sections (Below 10 keV, 
differential and integral cross sections), 4:47801 (EPRI-NP- 
1067) 

Evaluation of the Pu-239 data for ENDF/B-V, 4:47802 (GEFR- 
00247) 


Measurement of the subthreshold neutron fission cross section of 
plutonium-240 in the energy range from 10 to 250 keV (Cross 
section structure), 4:47806 

Possible viscosity effects in neutron-induced fission of 7°*Th and 
238 (Yields), 4:47805 (CONF-790507-7) 

NEUTRON REACTIONS/INCLUSIVE INTERACTIONS 

Inclusive charged-particle production in neutron-nucleus 
collisions, 4:47655 

NEUTRON REACTIONS/INELASTIC SCATTERING 

Elastic and inelastic scattering of 7- to 14-MeV neutrons from 
lithium-6 and lithium-7 (Total and differential cross sections), 
4:47761 

Evaluation of the Pu-239 data for ENDF/B-V, 4:47802 (GEFR- 
00247) 

Measurement of cross sections for the 2? Al(n,n'y)?7 Al reaction 
near threshold (Gamma spectra cross section ratios), 4:47769 

NEUTRON REACTIONS/KNOCK-OUT REACTIONS 
®3Nb(n,2n)/sup 92m/Nb cross section (9 to 19 MeV: excitation 
function), 4:47786 

Evaluation of the Pu-239 data for ENDF/B-V, 4:47802 (GEFR- 

00247) 
NEUTRON REACTIONS/PARTICLE PRODUCTION 
Search for new particles decaying to A (K°)+ hadrons, 4:47665 
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NEUTRON REACTIONS/PICKUP REACTIONS 
Cross sections for the '*N(n,po), (n,ao), and (n,a1) reactions from 
0.5 to 15 MeV, 4:47760 
NEUTRON REACTIONS/SCATTERING 
Evaluation and testing of actinide cross sections (Below 10 keV, 
differential and integral cross sections), 4:47801 (EPRI-NP- 
1067) 
NEUTRON REACTIONS/THERMAL FISSION 
Energy dissipation in 7*5U(n/sub t/h’f), 4:47792 
Fission yields for thermal-neutron fission of plutonium-241, 
:47791 


NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Evaluation of the Pu-239 data for ENDF/B-V, 4:47802 (GEFR- 
00247) 

Measurement and analysis of neutron cross sections with the Oak 
Ridge Linear Accelerator Neutron Facility. Progress report, 
April 1, 1978-March 31, 1979 (Summaries of research activites 
at New York State University), 4:47771 (COO-2439-5) 

Neutron total cross-section measurements of *Be, '° ''B, and '” 
8C from 1.0 to 14 MeV using the *Be(d,n)'°B reaction as a 
white neutron source (10 to 14 MeV), 4:47762 

Transmission of neutrons through iron-56 at 24.37 keV, 4:47775 

NEUTRON SOURCE FACILITIES/BEAM DYNAMICS 

Recent improvements in beam diagnostic instrumentation, 4:47259 
(LA-UR-79-698) 

NEUTRON SOURCE FACILITIES/BEAM TRANSPORT 

High-Energy Beam Transport in the Hanford FMIT Linear 
Accelerator, 4:47261 (LA-UR-79-746) 

NEUTRON SOURCE FACILITIES/CAVITY RESONATORS 

Design of the accelerating structures for FMIT, 4:47260 (LA-UR- 
79-700) 

NEUTRON SOURCE FACILITIES/PLANNING 

Choice of geometry for the Alvarez section of the FMIT deuteron 
linac, 4:47287 (LA-UR-79-643) 

Design of the accelerating structures for FMIT, 4:47260 (LA-UR- 
79-700) 

NEUTRON SOURCE FACILITIES/VACUUM SYSTEMS 

FMIT accelerator vacuum system, 4:47291 (LA-UR-79-713) 

NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/FABRICATION 

Transuranium processing plant report of production, status, and 
plans for the period January 1, 1978-September 30, 1978, 
4:47139 (ORNL-5531) 

NEUTRON SOURCES/PERFORMANCE 

Neutron total cross-section measurements of °Be, '° ''B, and '* 
SC from 1.0 to 14 MeV using the *Be(d,n)'°B reaction as a 
white neutron source, 4:47762 

NEUTRON SOURCES/TEST FACILITIES 

Spatial variations of damage parameters in FMIT and their 

implications, 4:47997 (HEDL-SA-1615) 
NEUTRON TRANSPORT THEORY/FICK LAWS 
Fick's law and the neutron slowing down length in hydrogenous 
moderators, 4:47825 
NEUTRON TRANSPORT THEORY/MONTE CARLO METHOD 
Monte Carlo source biasing optimization, 4:47826 
NEUTRON TRANSPORT THEORY/SLOWING-DOWN 

LENGTH 

Fick's law and the neutron slowing down length in hydrogenous 
moderators, 4:47825 

NEVADA/GEOTHERMAL RESOURCES 

Southwest regional geothermal operations research program. 
Summary report. First project year, June 1977-August 1978, 
4:46246 (IDO-10080) 

NEVADA TEST SITE/PERSONNEL MONITORING 

Operation CRESSET: onsite radiological safety report, October 

1977-September 1978, 4:47415 (NVO-0410-51) 
NEW ENGLAND 

See NORTH ATLANTIC REGION 
NEW JERSEY/GEOCHEMICAL SURVEYS 

Hartford 1°x 2° NTMS area, Connecticut, New Jersey, and New 
York; data release, 4:45968 (GJBX-94(79)) 

NEW JERSEY/WATER QUALITY 

Physical and chemical characterization of dredged material 
sediments and leachates in confined land disposal areas. Final 
report, 4:47428 (AD-A-061846) 

NEW MEXICO/ENERGY SOURCE DEVELOPMENT 

Water use alternatives for Navajo energy production, 4:47457 
(LA-UR-79-1598) 

NEW MEXICO/GEOTHERMAL RESOURCES 

Southwest regional geothermal operations research program. 
Summary report. First project year, June 1977-August 1978, 
4:46246 (IDO-10080) 

NEW MEXICO/RADIOACTIVE WASTE DISPOSAL 

Meteorological data quarterly report WIPP site: Eddy County, 
New Mexico, summer quarter June-August 1976, 4:47359 
(SAND-79-7026) 
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NEW MEXICO/SEISMIC SURVEYS 

Seismic reflection data report: Waste Isolation Pilot Plant (WIPP) 
site, Southeastern New Mexico, 4:46001 (SAND-79- 
0264(Vol.1)) 

Seismic reflection data report: Waste Isolation Pilot Plant (WIPP) 
site, Southeastern New Mexico, 4:46002 (SAND-79- 
0264(Vol.2)) 

NEW YORK/EARTHQUAKES 

Ground investigations of projected traces of focal mechanisms for 
earthquakes at Blue Mountain Lake, Raquette Lake, and Chazy 
Lake, Adirondack uplift, New York. Final report, July 1, 1977- 
June 30, 1978, 4:47545 (NUREG/CR-0888) 

NEW YORK/GEOCHEMICAL SURVEYS 

Hartford 1°x 2° NTMS area, Connecticut, New Jersey, and New 

York; data release, 4:45968 (GJBX-94(79)) 
NEW YORK/GEOLOGIC FAULTS 

Analysis of faults in the Delaware Aqueduct tunnel, southeastern 
New York. Final report, July 1977-June 1978, 4:47539 
(NUREG/CR-0882 

Ground investigations of projected traces of focal mechanisms for 
earthquakes at Blue Mountain Lake, Raquette Lake, and Chazy 
Lake, Adirondack uplift, New York. Final report, July 1, 1977- 
June 30, 1978, 4:47545 (NUREG/CR-0888) 

NEW YORK/GEOLOGIC STRUCTURES 

Dikes of Rand Hill, northeast Adirondacks, as paleostrain 
indicators. Final report, July 1, 1977-June 30, 1978, 4:47540 
(NUREG/CR-0889) 

Investigation of selected linear features in the northern 
Adirondack Mountains, New York. Final report, July 1977-June 
1978, 4:47541 (NUREG/CR-0890) 

NEW YORK/PETROLOGY 

Investigation of selected linear features in the northern 
Adirondack Mountains, New York. Final report, July 1977-June 
1978, 4:47541 (NUREG/CR-0890) 

NEW ZEALAND/COAL PREPARATION 

Coal preparation in New Zealand: Report No. 43, 4:45874 

(NZERDC-43) 
NEWTON MECHANICS 

See CLASSICAL MECHANICS 
NICKEL/ABSORPTION SPECTROSCOPY 

Flame atomic absorption methods of analysis of oilfield brines: 
cadmium, cesium, chromium, cobalt, lead, nickel, rubidium, and 
vanadium, 4:47098 (BETC/RI-79/8) 

NICKEL/ACTIVATION ANALYSIS 

Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 

NICKEL/BLISTERS 

— distribution of bubbles in *He* -ion irradiated nickel and 
the mechanism of blister formation, 4:47028 

Significance of a correlation of blister diameter with skin thickness 
for Ni and Be for blistering models, 4:47027 

NICKEL/CATALYTIC EFFECTS 

Catalyst development for coal liquefaction. Final report, 4:45814 

(EPRI-AF-1084) 
NICKEL/CORROSION 

Physical models of corrosion of iron and nickel in liquid sodium, 

4:47009 (CEGB/RD/B/N-3516) 
NICKEL/EMISSION SPECTROSCOPY 

Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NUREB)), 4:45969 
(LA-7349-MS) 

NICKEL/FILMS 

Infrared absorption spectroscopy of carbon monoxide on nickel 
films: a low temperature thermal detection technique, 4:46986 
(LBL-8482) 

NICKEL/FLUORESCENCE SPECTROSCOPY 

Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 

NICKEL/PHYSICAL RADIATION EFFECTS 

Correlation of neutron and heavy-ion damage. II. The predicted 
temperature shift of swelling with changes in radiation dose 
rate, 4:47023 

Correlation of neutron and heavy-ion damage. I. The influence of 
dose rate and injected helium on swelling in pure nickel, 4:47025 

Depth distribution of bubbles in *He* -ion irradiated nickel and 
the mechanism of blister formation, 4:47028 

NICKEL/SORPTIVE PROPERTIES 

Infrared absorption spectroscopy of carbon monoxide on nickel 
films: a low temperature thermal detection technique, 4:46986 
(LBL-8482) 

NICKEL/TOXICITY 

Prototype on-line x-ray fluorescence analyzer for detection of 

metals in sewage, 4:47448 (UCRL-81954) 
NICKEL 58/NUCLEAR STRUCTURE 

Tensor force and inelastic electron and proton scattering to 

unnatural-parity states of stretched configurations, 4:47766 
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NICKEL 58 TARGET/ELECTRON REACTIONS 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
NICKEL 58 TARGET/NEUTRON REACTIONS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
NICKEL 58 TARGET/PION MINUS REACTIONS 
Study of elastic pion scattering from °Be, **Si, °*Ni, and 7°* Pb at 
162 MeV (Total and differential cross sections, scattering yields, 
scattering amplitudes), 4:47757 (LA-7851-T) 
NICKEL 58 TARGET/PION PLUS REACTIONS 
Study of elastic pion scattering from °Be, **Si, °*Ni, and 7°*Pb at 
162 MeV (Total and differential cross sections, scattering yields, 
scattering amplitudes), 4:47757 (LA-7851-T) 
NICKEL 58 TARGET/PROTON REACTIONS 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
NICKEL 60 TARGET/CARBON 12 REACTIONS 
In-beam study of * As (30 to 55 MeV, excitation functions, 
angular distributions, shell models), 4:47777 
NICKEL 60 TARGET/NEUTRON REACTIONS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
NICKEL 62 TARGET/NEUTRON REACTIONS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
NICKEL 64 TARGET/NEUTRON REACTIONS 
(n,p) reaction at 60 MeV on ND-2 targets (M1 strength, angular 
distribution, transitions, giant resonance, cross sections), 4:47758 
(LA-UR-79-876) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLOYS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CORROSION RESISTANCE 
Materials selection for ocean thermal energy conversion heat 
exchangers, 4:46203 (CONF-780236-P4) 
NICKEL ALLOYS/FRACTURE PROPERTIES 
High strength austenitic alloys for generator retaining rings. 
Interim report, 4:46554 (EPRI-FP-1061) 
NICKEL ALLOYS/MECHANICAL PROPERTIES 
Influence of recrystallization behavior on the mechanical 
properties of XM-19 stainless steel (22Cr-13Ni-SMn-2Mo-0.3N), 
4:46973 


NICKEL ALLOYS/RECRYSTALLIZATION 

Influence of recrystallization behavior on the mechanical 
properties of XM-19 stainless steel (22Cr-13Ni-SMn-2Mo-0.3N), 
4:46973 

NICKEL BASE ALLOYS 
See also ALLOY-IN-100 
INCONEL 671 
TRIBALOY 700 
NICKEL BASE ALLOYS/CHEMICAL COMPOSITION 

Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 

NICKEL BASE ALLOYS/CORROSION 

Materials technology for coal-conversion processes. Sixteenth 

quarterly report, October-December 1978, 4:45782 (ANL-79-23) 
NICKEL BASE ALLOYS/CORROSION RESISTANCE 

Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 

NICKEL BASE ALLOYS/CREEP 

Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 

NICKEL BASE ALLOYS/EMBRITTLEMENT 

Alloy design for long time stability. Final report, 4:46956 (EPRI- 
FP-1068) 

NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 

Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
oe gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 

NICKEL BASE ALLOYS/MICROSTRUCTURE 

Feasibility study on the use of small-angle neutron scattering for 

microstructural determinations of technological alloys, carried 
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out at Atomic Weapons Research Establishment (AWRE), 

Aldermaston, England. Final report, 4:46953 (AD-A-061867) 
NICKEL BASE ALLOYS/NONDESTRUCTIVE TESTING 

Feasibility study on the use of small-angle neutron scattering for 

microstructural determinations of technological alloys, carried 

out at Atomic Weapons Research Establishment (AWRE), 

Aldermaston, En rr Final report, 4:46953 (AD-A-061867) 
NICKEL BASE ALLOYS/PHASE STUDIES 


Alloy design for long time stability. Final report, 4:46956 (EPRI- 
FP-1068 


NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Defect buildup and solute segregation in alloys under pulsed 
irradiation, 4:47033 
NICKEL BASE ALLOYS/POINT DEFECTS 
Defect buildup and solute segregation in alloys under pulsed 
irradiation, 4:47033 
NICKEL BASE ALLOYS/TENSILE PROPERTIES 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development oe Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
NICKEL OXIDES/ADDITIVES 
Microstructure-property relationships of a zinc oxide varistor 
material, 4: "37043 (LBL-8991) 
NICKEL OXIDES/CRYSTAL DEFECTS 
Electron microscopy of ferrites, 4:47055 
NICKEL OXIDES/ELECTRIC CONDUCTIVITY 
Transport properties of metal oxides in the presence of sulfur. 
Final scientific report, 1 January 1975-31 December 1977, 
4:47103 (AD-A-059000 
NICKEL OXIDES/MAGNETIC PROPERTIES 
Electron microscopy of ferrites, 4:47055 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/MECHANICAL PROPERTIES 
Precipitation hardening in Fe-Ni base austenitic alloys, 4:46947 
(LBL-9208) 
NICKEL STEELS/PRECIPITATION HARDENING 
Precipitation hardening in Fe-Ni base austenitic alloys, 4:46947 
(LBL-9208) 
NICKEL STEELS/TENSILE PROPERTIES 
Application of materials science to the design of engineering 
alloys. A review, 4:46983 
NICKEL-CADMIUM BATTERIES/DESIGN 
Alkaline nickel-cadmium storage battery (Patent), 4:46748 
NICKEL-CADMIUM BATTERIES/PERFORMANCE TESTING 
Evaluation program for secondary spacecraft cells: synchronous 
orbit testing of sealed nickel cadmium cells (-20 to 40 C.), 
4:46751 (N-78-32551) 
NICKEL-CADMIUM BATTERIES/PLATES 
Alkaline nickel-cadmium storage battery (Patent), 4:46748 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/CHEMICAL COMPOSITION 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
NICKEL-CHROMIUM STEELS/CREEP 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
NICKEL-CHROMIUM STEELS/MECHANICAL PROPERTIES 
Precipitation hardening in Fe-Ni base austenitic alloys, 4:46947 
(LBL-9208) 
NICKEL-CHROMIUM STEELS/PRECIPITATION 
HARDENING 
Precipitation hardening in Fe-Ni base austenitic alloys, 4:46947 
(LBL-9208) 
NICKEL-CHROMIUM STEELS/TENSILE PROPERTIES 
Advanced Gas Cooled Nuclear Reactor Materials Evaluation and 
Development Program. Progress report, October 1, 1978- 
December 31, 1978, 4:46433 (COO-2975-28) 
NICOTIANA/ALKALOIDS 
Biosynthesis and function of alkaloids, 4:47471 (LBL-8623) 
NIOBIUM/DISLOCATIONS 
Electron drag on mobile dislocations in niobium, 4:46970 
NIOBIUM/ELECTRON MOBILITY 
Electron drag on mobile dislocations in niobium, 4:46970 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Apparatus for in situ creep testing during irradiation with high- 
energy neutrons from a planar neutron source, 4:47019 
NIOBIUM 93 TARGET/NEUTRON REACTIONS 
®3Nb(n,2n)/sup 92m/Nb cross section (9 to 19 MeV: excitation 
function), 4:47786 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Internal friction studies of martensitic transformations in Zr-Nb 
and Zr-Ti alloys, 4:46962 
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NIOBIUM ALLOYS/INTERNAL FRICTION 
Internal friction studies of martensitic transformations in Zr-Nb 
and Zr-Ti alloys, 4:46962 
NIOBIUM ALLOYS/MECHANICAL PROPERTIES 
Precipitation hardening in Fe-Ni base austenitic alloys, 4:46947 
(LBL-9208 
NIOBIUM ALLOYS/PHASE DIAGRAMS 
Analytical electron microscope study of the oman eae 
transformation in a zirconium-niobium alloy, 4:46957 (ORNL/ 
TM-6705) 
NIOBIUM ALLOYS/PHASE TRANSFORMATIONS 
Analytical electron microscope study of the omega | ap 
transformation in a zirconium-niobium alloy, 4:46957 (ORNL/ 
TM-6705) 
NIOBIUM ALLOYS/PRECIPITATION HARDENING 
Precipitation hardening in Fe-Ni base austenitic alloys, 4:46947 
(LBL-9208) 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
LASL NbsGe conductor development. Eleventh quarterly 
progress report, January 1-March 31, 1979, 4:46371 (LA- 7864- 
PR) 
NIOBIUM OXIDES/ABSORPTIVITY 
Electronic band structure, te properties, and generalized 
susceptibility of NbOz, 4 
NIOBIUM OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Electronic band structure, oo properties, and generalized 
susceptibility of NbOz, 4 
NIOBIUM OXIDES/ ELECTRONIC STRUCTURE 
Electronic band structure, optical properties, and generalized 
susceptibility of NbO», 4:47051 
NIOBIUM OXIDES/FERMI LEVEL 
Electronic band structure, optical properties, and generalized 
susceptibility of NbOz2, 4:47051 
NIOBIUM OXIDES/MAGNETIC SUSCEPTIBILITY 
Electronic band structure, — properties, and generalized 
susceptibility of NbO2, 4:4 
NITRIC XIDE/PHOTOCHEMICAL REACTIONS 
Chemical sciences, 4:47126 (LBL-7355) 
NITROGEN/BREAKDOWN 
Investigation of high-voltage particle-initiated breakdown in gas- 
insulated systems. Final report, 4:46369 (EPRI-EL-1007) 
NITROGEN/GAS CHROMATOGRAPHY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
NITROGEN/RELAXATION 
Coherence loss for vibrational and librational excitations in solid 
nitrogen, 4:47074 
NITROGEN 14 REACTIONS/ALPHA-TRANSFER REACTIONS 
Alpha-transfer reactions with large energy transfers, 4:47773 
NITROGEN 14 TARGET/NEUTRON REACTIONS 
Cross sections for the '*N(n,po), (n,ao), and (n,a;) reactions from 
0.5 to 15 MeV, 4:47760 
NITROGEN 15/ISOTOPE EFFECTS 
Ultraviolet spectroscopy of nitrous oxide (N2O): a temperature- 
resolved study, 4:47105 (LBL-8739) 
NITROGEN DIOXIDE 
A fortran program for computing the pollutant standards index 
(psi), 4:47405 (PB-289924) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
NITROGEN OXIDES/AIR POLLUTION CONTROL 
Automotive fuel economy and emissions program. Final report, 
June 1975 - December 1976, 4:46933 (N-78-32426) 
Performance characteristics of automotive engines in the United 
STates. Second series - report No. 7. 1977 Ford 171 CID (2.8 
liters), 2V. Interim report, November 1977, 4:46934 (PB-286296) 
NITROGEN OXIDES/CHEMICAL REACTION KINETICS 
Chemical sciences, 4:47126 (LBL-7355) 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Combustion research on the fate of fuel-nitrogen under conditions 
of pulverized coal combustion. Final task report, 4:45881 (PB- 
286208) 
NITROGEN OXIDES/ENVIRONMENTAL EFFECTS 
Aircraft HO sub x and NO sub x emission effects on stratospheric 
ozone and temperature, 4:47381 (N-78-32596) 
NITROGEN OXIDES/PHOTOLYSIS 
Chemical sciences, 4:47126 (LBL-7355) 
Photochemistry of dinitrogen pentoxide, 4:47127 (LBL-9034) 
NITROGEN OXIDES/POLLUTION REGULATIONS 
Electric utility steam generating units: background information for 
sed NOx emission standards, 4:47383 (PB-286155) 
NITROGEN OXIDES/PYROLYSIS 
Photochemistry of dinitrogen pentoxide, 4:47127 (LBL-9034) 
NITROGENASES/ABSORPTION SPECTRA 
Biophysics, 4:47472 (LBL-8623) 
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NITROUS OXIDE/ABSORPTION SPECTRA 
Chemical sciences, 4:47126 (LBL-7355) 
Ultraviolet spectroscopy of nitrous oxide (N2O): a temperature- 
resolved study, 4:47105 (LBL-8739) 
NMR 


See NUCLEAR MAGNETIC RESONANCE 
NOBLE GASES 
See RARE GASES 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPHY 
NONDESTRUCTIVE TESTING/STANDARDS 
Nondestructive examination (supplement to ASME Boiler and 
Pressure Vessel Code, Section V), 4:46537 (RDT-F-3- 
6T(Rev.)(3-79)) 
NORTH ATLANTIC REGION 
See also CONNECTICUT 
MASSACHUSETTS 
NORTH ATLANTIC REGION/ECONOMIC DEVELOPMENT 
Interdependence of water, energy and economic development in 
New England's future: a synopsis of the workshop, October 27- 
28, 1977, 4:46763 (BNL-24788 
NORTH ATLANTIC REGION/NUCLEAR POWER PLANTS 
Development and benefits of regional training associations, 
4:46382 (CONF-790404-) 
NORTH ATLANTIC REGION/POWER GENERATION 
Interdependence of water, energy and economic development in 
New England's future: a synopsis of the workshop, October 27- 
28, 1977, 4:46763 (BNL-24788 
NORTH ATLANTIC REGION/WATER RESOURCES 
Interdependence of water, energy and economic development in 
New England's future: a synopsis of the workshop, October 27- 
28, 1977, 4:46763 (BNL-2478 8) 
NORTH CAROLINA/GEOCHEMICAL SURVEYS 
Knoxville 1° x 2° NTMS area, North Carolina, South Carolina, 
and Tennessee: data release. Hydrogeochemical and stream 
sediment reconnaissance, 4:45953 (GJ BX-75(79)) 
NORTH DAKOTA/ENERGY DEMAND 
Trends and issues in energy supply and demand in the Midwest, 
4:46804 (ANL/EES-TM-48) 
NORTH DAKOTA/ENERGY SUPPLIES 
Trends and issues in energy supply and demand in the Midwest, 
4:46804 (ANL/EES-TM-48) 
NORTH DAKOTA/MAGNETIC SURVEYS 
Aerial gamma ray and magnetic survey: Powder River II Project, 
Ekalaka Quadrangle, Montana. Final report, 4:45957 (GJBX- 
82(79)(Vol.2)Ekalaka) 
NORTH DAKOTA/RADIOMETRIC SURVEYS 
Aerial gamma ray and magnetic survey: Powder River II Project, 
Ekalaka Quadrangle, Montana. Final report, 4:45957 (GJBX- 
82(79)(Vol.2)Ekalaka) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOVA FACILITY/TARGET CHAMBERS 
Nova target chamber decontamination study, 4:47989 (UCRL- 
15029 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/NEUTRON ABSORBERS 
Technical basis and safety evaluations for ByC-carbon balls: 
physics considerations, 4:46614 (UNI-1322) 
N-REACTOR/REACTOR PROTECTION SYSTEMS 
Report compilation of tests and inspections for boron-carbide 
safety ball certification, 4:46613 (UNI-1299) 
NRTS-ETR REACTOR 
See ETR REACTOR 
NSLS/WIGGLER MAGNETS 
Undulator for the 700 MeV VUV-Ring of the National 
Synchrotron Light Source, 4:47282 (BNL-26199) 
NUCLEAR DATA COLLECTIONS/CORRECTIONS 
Specifications for adjusted cross section and covariance libraries 
based upon CSEWG fast reactor and dosimetry benchmarks, 
4:46545 (ORNL-5517) 
NUCLEAR DATA COLLECTIONS/DATA PROCESSING 
KEDAK program compendium. Part VI. Mechanized transfer of 
nuclear data from ENDF/B to KEDAK and vice versa, 
4:47748 (KFK-2387(Pt.6)) 
NUCLEAR DATA COLLECTIONS/GROUP CONSTANTS 
Cooperative nuclear date and methods development. Twelfth 
——v report, January-March 1979, 4:46459 (GEFR-14074- 
1 


NUCLEAR DATA COLLECTIONS/MEETINGS 
Symposium summary: nuclear data problems for thermal reactor 
applications, 4:46544 (EPRI-NP-1098-S4) 
NUCLEAR EMULSIONS/PROTON REACTIONS 
Interactions of 400-GeV/c protons with emulsion nuclei. 
Multiplicity of charged particles, 4:47666 
Interaction of 400-GeV/c protons with emulsion nuclei. Angular 
distributions of shower particles, 4:47667 
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Observation of decays of short-lived particles in an emulsion 
ex d to 400-GeV/c protons, 4:47664 
NUCLEAR ENERGY/RESOURCE POTENTIAL 
Nuclear energy in Latin America: yah and possibilities, 4:46788 
NUCLEAR EN 'RGY/RISK ASSESSME 
Health Physics Society, 4:47416 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
pee frequencies for pote detection of cavity-decoupled 
xplosions, 4:47357 (UCRL-52690) 
NUCL AR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 
NUCLEAR EXPLOSIONS/GROUND MOTION 

Residual stress and coupling from nuclear shots in a cavity. 

Topical report Oct 1977-Apr 1978, 4:47350 (AD-A-062080) 
NUCLEAR EXPLOSIONS/RADIATION PROTECTION 

Operation CRESSET: onsite radiological safety report, October 

1977-September 1978, 4:47415 (NVO-0410-51) 
NUCLEAR EXPLOSIONS/RADIATIONS 

Distribution of nuclear damage probability with distance. 
Technical report, 4:47353 AD. A-061806) 

NUCLEAR EXPLOSIONS/RADIOWAVE RADIATION 

NUCOM/BREM. An improved hf propagation code for ambient 
and nuclear stressed ionospheric environments. Final report, 19 

April-30 September 1976, 4:47578 (AD-A-058867) 
NUCL AR EXPLOSIONS/SIMULATION 

High-energy (Mach 130) air-shock propagation in steel and grout 
pipes, 4:47355 (UCRL-81698) 

Simulated nuclear optical signatures using explosive light sources 
(ELS), 4:47352 (SAND-79-0395) 

NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FUEL CYCLE CENTERS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR FACILITIES/ECONOMIC IMPACT 

Final Environmental Impact Statement: Mound Facility, 
Miamisburg, Ohio, 4:47459 (DOE/EIS-0014) 

NUCLEAR FACILITIES/ENVIRONMENTAL IMPACTS 

Environmental Impact Section, 4:46776 (ORNL-5513) 

Final Environmental Impact Statement: Mound Facility, 
Miamisburg, Ohio, 4:47459 (DOE/EIS-0014) 

NUCLEAR FACILITIES/PERSONNEL 

Nice to know information that has become need to know, 4:46379 
(CONF-790404-) 

NUCLEAR FACILITIES/PHYSICAL PROTECTION 

Physical protection of nuclear facilities. Quarterly progress report, 
January-March 1979, 4:46016 (NUREG/CR-0751) 

NUCLEAR FACILITIES/RADIATION ACCIDENTS 
Two ***Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 

An atmospheric tritium and carbon-14 monitoring system, 4:47399 
(PB-287502) 

Evaluation of methods for the determination of x- and gamma-ray 
exposure attributable to a nuclear facility using environmental 
TLD measurements, 4:47397 (NUREG/CR-0711) 

NUCLEAR FACILITIES/SOCIAL IMPACT 

Final Environmental Impact Statement: Mound Facility, 

Miamisburg, Ohio, 4:47459 (DOE/EIS-0014) 
NUCLEAR FACILITIES/VULNERABILITY 

Diversion Path Analysis handbook. Volume 3 (of 4 volumes). 
Computer Program 1 (DPACP-1), 4:46011 (HCP/D60i0-01/3) 

Diversion Path Analysis handbook. Volume 4 (of 4 volumes). 
Computer Program 2 (DPACP-2), 4:46012 (HCP/D6010-01/4) 

NUCLEAR FORCES/WAVE FUNCTIONS 

The evaluation of matrix elements with generalized spherical 
Gaussian wavefunctions. Part 11. Two particle, many-center 
forms. Technical report No. 2, 1 May 1977-31 April 1978, 
4:47809 (AD-A-059130) 

NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
SPENT FUELS 
NUCLEAR FUELS/CHEMICAL COMPOSITION 

Examination of fast reactor fuels and FBR analytical quality 
assurance standards and methods. Progress report, January 1- 
March 31, 1979, 4:46470 (LA-7827-PR) 

NUCLEAR FUELS/FUEL CYCLE 
Status of International Nuclear Fuel Cycle Evaluation (INFCE), 
790 


NUCLEAR FUELS/QUALITY ASSURANCE 
Examination of fast reactor fuels and FBR analytical quality 
assurance standards and methods. Progress report, January 1- 
March 31, 1979, 4:46470 (LA-7827-PR) 
NUCLEAR INDUSTRY/GOVERNMENT POLICIES 
Government policy and the nuclear power industry, 4:46789 
NUCLEAR INDUSTRY/INVESTMENT 
Foreign direct investment in U.S. energy sources and supplies, 
1976 and 1977, 4:46768 (DOE/TIC-10156) 
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NUCLEAR INDUSTRY/PERSONNEL 
Training of nuclear power professionals in international courses, 
4:46398 (CONF-790489-1) 
NUCLEAR INDUSTRY/RADIATION HAZARDS 
Safety of nuclear power, 4:46571 (DOE/TIC-10748) 
NUCLEAR INDUSTRY/SOCIO-ECONOMIC FACTORS 
Socioeconomic impact ee in the western energy 
industry, 4:46764 (BNL-25545) 
NUCLEAR MAGNETIC RESONANCE/DOUBLE RESONANCE 
METHODS 
Some double resonance and multiple quantum NMR studies in 
solids, 4:47837 (LBL-8042) 
NUCLEAR MAGNETIC RESONANCE/SENSITIVITY 
Reduction of spurious baseline effects in NMR, 4:47341 
NUCLEAR MATERIALS DIVERSION 
Diversion Path Analysis handbook. Volume 3 (of 4 volumes). 
Computer Program 1 (DPACP-1), 4:46011 (HCP/D6010-01/3) 
Diversion Path Analysis handbook. Volume 4 (of 4 volumes). 
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Optimization of an ocean thermal energy conversion system, 
4:46165 (CONF-780236-P2) 

Study on OTEC power cycle characteristics with ETL-OTEC-II 
experimental facility, 4:46166 (CONF-780236-P2) 

OCEAN THERMAL POWER PLANTS/PERFORMANCE 

TESTING 

Study on OTEC power cycle characteristics with ETL-OTEC-II 
experimental facility, 4:46166 (CONF-780236-P2) 
OCEAN THERMAL POWER PLANTS/PILOT PLANTS 
Preliminary engineering design of a 5 MW/sub e/ tropical grazing 
OTEC pilot plant-status report, 4:46154 (CONF-780236-P2) 
OCEAN THERMAL POWER PLANTS/PIPES 
Dynamic loads induced by severe storms in elastic cold water 
pipes attached to OTEC ships by fixed and hinged connections, 
4:46159 (CONF-780236-P2) 
Methods for reducing structural loads on OTEC plant cold water 
pipes, 4:46157 (CONF-780236-P2) 
OTEC cold water pipe design loads, 4:46158 (CONF-780236-P2) 
OCEAN THERMAL POWER PLANTS/POSITIONING 
OTEC platform station keeping analysis, 4:46156 (CONF-780236- 
P2) 
OCEAN THERMAL POWER PLANTS/POWER 
TRANSMISSION 
Electric utility systems integration aspects for OTEC power, 
4:46122 (CONF-780236-P 1) 
OCEAN THERMAL POWER PLANTS/POWER 
TRANSMISSION LINES 
Bottom power cables connecting floating power stations to shore, 
4:46123 (CONF-780236-P1) 
OTEC riser cable: problems and costs, 4:46124 (CONF-780236- 
Pl 


) 
OCEAN THERMAL POWER PLANTS/SCREENS 
Fouling resistant screens for OTEC plants, 4:46205 (CONF- 
780236-P4) 
Potential use of profile-wire screens for OTEC, 4:46204 (CONF- 
780236-P4) 
OCEAN THERMAL POWER PLANTS/SIMULATION 
Concurrent studies of enhanced heat transfer and materials for 
ocean thermal heat exchangers. Semi-annual progress report, 
March 1-August 31, 1978, 4:46206 (COO-2641-7) 
Final design of OSCAR steady state flowsheeting system. 
Technical report, 4:46207 (COO-2641-8) 
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OCEAN THERMAL POWER PLANTS/SITE SELECTION 

Ocean thermal and velocity characteristics of the eastern Gulf of 
Mexico relative to the placement of an OTEC plant: a progress 
report, 4:46140 (CONF-780236-P1) 

Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 

Results from the Gulf of Mexico-OTEC far-field numerical model, 
4:46144 (CONF-780236-P1) 

OCEAN THERMAL POWER PLANTS/TEST FACILITIES 

Model of Ocean Thermal Energy Conversion plant - Siranui 3, 
4:46164 (CONF-780236-P2) 

OTEC-1 Early Ocean Test Project, 4:46153 (CONF-780236-P2) 

Study on OTEC power cycle characteristics with ETL-OTEC-II 
experimental facility, 4:46166 (CONF-780236-P2) 

OCEAN THERMAL POWER PLANTS/THERMODYNAMIC 

CYCLES 

Alternative power systems for extracting energy from the ocean: a 
comparison of three concepts, 4:46188 (CONF-780236-P3) 

Design of laboratory scale experiments on vertical two phase flow 
with application to the mist flow OTEC cycle, 4:46190 (CONF- 
780236-P3) 

New concepts enhance position of open and hybrid OTEC power 
cycles, 4:46187 (CONF-780236-P3) 

OTEC power systems, 4:46121 (CONF-780236-P1) 

Preliminary investigation of a foam solar sea power plant, 4:46189 
(CONF-780236-P3) 

OCEAN THERMAL POWER PLANTS/VAPOR CONDENSERS 

Experimental studies of OTEC heat transfer condensation of 
ammonia on vertical fluted tubes, 4:46174 (CONF-780236-P3) 

Generalized procedure for the design and optimization of fluted 
Gregorig condensing surfaces, 4:46175 (CONF-780236-P3) 

Heat transfer coefficients of condensation on vertical fluted tubes, 
4:46176 (CONF-780236-P3) 

Plate type evaporator and condenser for Ocean Thermal Energy 
Conversion plant, 4:46180 (CONF-780236-P3) 

Summary of analysis and testing on advanced Variflux OTEC 
scaled evaporator and condenser components, 4:46183 (CONF- 
780236-P3) 

OCEAN THERMAL POWER PLANTS/WATER PUMPS 

Selection of seawater pumping systems for OTEC power plants, 
4:46167 (CONF-780236-P2) 

OCEAN THERMAL POWER PLANTS/WAVE FORCES 

Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 


OCONEE-1 REACTOR/FUEL CYCLE 
Oconee 1, cycle 5 design report, 4:46417 (BA W-1520) 
ODOCOILEUS 
See DEER 
OFFICE BUILDINGS/ENERGY CONSUMPTION 

DOE-2: sample run book, 4:46886 (LBL-8678) 

Phase one/base data for the development of energy performance 
standards for new buildings. Task report, 4:46884 (TID-28821) 

OFFICE BUILDINGS/ENERGY MANAGEMENT 

Automated energy management systems for small buildings. Final 
report, Volume 1: technical document, 4:46871 (BNL- 
50970(V ol.1)) 

Automated energy management systems for small buildings. 
Volume II: market assessment reports, Phase I and II. Final 
report, 4:46872 (BNL-50970(Vol.2)) 

OFFICE BUILDINGS/LIGHTING SYSTEMS 
Adopted optional lighting standards for existing buildings, 4:46887 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 

BATTERIES 

Lithium/metal sulfide battery development, 4:46741 (CONF- 
790538-10) 

OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 

BATTERIES 

Substructure and properties of sodium beta alumina solid 
electrolytes. Final report, 4:46753 (EPRI-FP-1058) 

OFFSHORE PLATFORMS/CATHODIC PROTECTION 

Impressed current cathodic protection for large offshore 

platforms, 4:47221 
OFFSHORE PLATFORMS/DESIGN 

Considerations in selection of OTEC platform size and 

configuration, 4:46152 (CONF-780236-P2) 
OFFSHORE PLATFORMS/DYNAMIC LOADS 

Dynamic loads induced by severe storms in elastic cold water 
pipes attached to OTEC ships by fixed and hinged connections, 
4:46159 (CONF-780236-P2) 

OFFSHORE PLATFORMS/MOORINGS 
— platform station keeping analysis, 4:46156 (CONF-780236- 


) 
OFFSHORE PLATFORMS/POSITIONING 
—— platform station keeping analysis, 4:46156 (CONF-780236- 
2) 
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OHIO/CENTRIFUGE ENRICHMENT PLANTS 
Socioeconomic effects of the DOE Gas Centrifuge Enrichment 
Plant. Volume 1: methodology and analysis, 4:45976 (ORO-EP- 
111-P1) 
Socioeconomic effects of the DOE Gas Centrifuge Enrichment 
Plant. Volume 2: appendices, 4:45977 (ORO-EP-111-P2) 
OHIO/ELECTRIC POWER 
Electricity pricing policies for Ohio. Volume I, 4:46822 (PB- 
286338) 
OHIO/NATURAL GAS INDUSTRY 
The benefits and costs of gas storage developments in Ohio. Final 
report, 4:45925 (PB-286306) 
The emergency purchase, transfer, and self-help programs. Final 
report, 4:45924 (PB-286288) 
OIL BURNERS/MODIFICATIONS 
Adjusting of oil-fired furnaces, 4:46876 (SIB-R-24-1978) 
OIL BURNERS/OPERATION 
Adjusting of oil-fired furnaces, 4:46876 (SIB-R-24-1978) 
OIL FIELDS/EQUIPMENT 
Cost and indexes for domestic oilfield equipment and production 
operations, 1978, 4:45892 (DOE/EIA-0185) 
OIL FIELDS/FORECASTING 
Prediction of reservoir fluid recovery Sadlerochit formation 
Prudhoe Bay Field. Supplement A, 4:45895 
OIL FURNACES/MODIFICATIONS 
Adjusting of oil-fired furnaces, 4:46876 (SIB-R-24-1978) 
OIL FURNACES/OPERATION 
Adjusting of oil-fired furnaces, 4:46876 (SIB-R-24-1978) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SHALE DEPOSITS/HYDRAULIC FRACTURING 
Creation and characterization of horizontal hydraulic fractures in 
oil shale, 4:45935 (SAND-78-1595) 
OIL SHALE DEPOSITS/WELL LOGGING 
Capabilities and status report of 4734 mobile field support unit, 
4:45931 (SAND-79-0133) 
OIL SHALE INDUSTRY/HEALTH HAZARDS 
Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
OIL SHALE PROCESSING PLANTS/BIOLOGICAL EFFECTS 
Continuous flow bioassay technique for assessing the toxicity of 
oil-shale-related effluents: preliminary results with two species 
of caddisfly larvae, 4:45943 (LBL-8827) 
OIL SHALE PROCESSING PLANTS/CHEMICAL EFFLUENTS 
Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
OIL SHALE PROCESSING PLANTS/WASTE WATER 
Continuous flow bioassay technique for assessing the toxicity of 
oil-shale-related effluents: preliminary results with two species 
of caddisfly larvae, 4:45943 (LBL-8827) 
Retort water particulates, 4:45945 (LBL-8829) 
OIL SHALE PROCESSING PLANTS/WATER REQUIREMENTS 
Water-related environmental effects in fuel conversion. Volume 
II. Appendices. Final report, October 1976-September 1978, 
4:45852 (PB-288874) 
OIL SHALE PROCESSING PLANTS/WATER TREATMENT 
Water-related environmental effects in fuel conversion. Volume 
II. Appendices. Final report, October 1976-September 1978, 
4:45852 (PB-288874) 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/CHEMICAL ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
Sample size required for analysis of oil shale of widely varying 
grade and particle size, 4:45942 (UCRL-82078) 
OIL SHALES/COMMERCIALIZATION 
Commercialization strategy report for oil shale. Parts I, II, and III, 
4:45939 (TID-28845(Draft)) 
OIL SHALES/FRACTURING 
Oil shale in situ research and development. Final report, August 1, 
1977-December 22, 1978 (Hydraulic fractures; explosive 
rubblization), 4:45932 (DOE/LC/01791-T1) 
Triaxial measurement of stress waves in the free-field, 4:47552 
(SAND-78-2123C) 
OIL SHALES/IN-SITU PROCESSING 
Interlaboratory, multimethod study of an in situ produced oil shale 
process water, 4:45946 (LBL-9002) 
OIL SHALES/IN-SITU RETORTING 
Control strategies for abandoned in situ oil shale retorts, 4:45947 
Investigation of the geokinetics horizontal in situ oil shale 
retorting process. Revised quarterly report, July-September, 
1978, 4:45934 (SAN-1787-19(Rev.)) 
Mathematical modeling of in situ oil shale retorting. Final report, 
4:45933 (FE-2234-T1) 
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Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
Sampling strategies in groundwater transport and fate studies for 
in situ oil shale retorting, 4:45948 (UCRL-82417) 
OIL SHALES/RETORTING 
Retort water particulates, 4:45945 (LBL-8829) 
OIL SHALES/SAMPLING 
Sample size required for analysis of oil shale of widely varying 
grade and particle size, 4:45942 (UCRL-82078) 
OIL SHALES/WATER POLLUTION CONTROL 
Sampling strategies in groundwater transport and fate studies for 
in situ oil shale retorting, 4:45948 (UCRL-82417) 
OIL SPILLS 
Tank barge oil pollution — Final report, July 1977-February 
1978 (Cause and extent of pollution), 4:45904 (AD-A-0591 16) 
OIL SPILLS/BIOLOGICAL EFFECTS 
Marine mammal fauna of potential OTEC sites in the Gulf of 
Mexico and Hawaii, 4:47453 (LBL-9055) 
OIL SPILLS/CLEANING 
Cleanup efficiency and biological effects of a fuel oil spill in cold 
weather: the 1977 Bouchard No. 65 oil spill in Buzzards Bay, 
Massachusetts. Final report, June 1977-January 1978, 4:45905 
(PB-286362) 
OIL SPILLS/ENVIRONMENTAL EFFECTS 
Fate and effects of crude oil spilled on permafrost terrain. Annual 
progress report No. 2, Jun 76-Jul 77, 4:47408 (AD-A-061779) 
Nutritional significance of Copper-Bering Intertidal System to 
spring-migrating shorebirds breedin = in western Alaska. Annual 
report, April 1, 1977-March 31, 1978, 4:47424 (DOE/EV/ 
71014-1) 
OIL SPILLS/PATTERN RECOGNITION 
The use of carbon and sulfur isotopic ratios and total sulfur 
content for identifying the origin of beach tars in Santa Monica 
Bay, California , 4:47447 (PB 586780) 
OIL SPILLS/VICTIMS COMPENSATION 
A fee collection mechanism for the oil pollution liability and 
compensation legislation. Final report, 4:45907 (AD-A-061403) 
OIL SPILLS/WATER POLLUTION 
Remote sensing for the control of marine pollution. Preliminary 
inventory of available technologies, 4: 49446 446 (PB-286223) 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/CARBON DIOXIDE INJECTION 
Enhanced oil recovery (Patent), 4:45894 
OIL WELLS/HYDROGENATION 
Enhanced oil recovery (Patent), 4:45894 
OIL-IMPORTING COUNTRIES 
Relations among producing and consuming governments and the 
oil companies, 4:46819 
OKLAHOMA/GEOCHEMICAL SURVEYS 
National Uranium Resource Evaluation Program. Oklahoma pilot 
geochemical survey, 4:45952 (GJBX-46(79)) 
OKLO PHENOMENON 
Descriptive balance sheet on the Oklo reactors, 4:45951 (LA-tr-78- 
70) 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ON-LINE CONTROL SYSTEMS 
Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 2. TAAINRE, 4:47337 (UCRL- 
52532(Vol.4)(Pt.2)) 
ON-LINE CONTROL SYSTEMS/EQUIPMENT INTERFACES 
Microcomputer-based monitoring and control system (SLAC 
cryogenic operations), 4:47316 (SLAC-TN-79-3) 
ON-LINE MEASUREMENT SYSTEMS/DESIGN 
Battery testing using a PDP-11 computer with RSX-11M and a 
CAMAC serial highway, 4:46750 (CONF-790454-4) 
ON-LINE MEASUREMENT SYSTEMS/EVALUATION 
Evaluation of in-line nondestructive assay systems. Progress 
report, January 1-March 31, 1979, 4:46014 (LA-7859- BR) 
ONTARIO/NUCLEAR POWER PLANTS 
Ontario Hydro’s nuclear training program, 4:46383 (CONF- 
790404-) 
OPEC 
(Organization of Petroleam Exporting Countries.) 
Relations among producing and consuming governments and the 
oil companies, 4:46819 
OPTICAL EQUIPMENT/USES 
Ultra-rapid electrooptical angular deflector operating in the 
nanosecond range: applications, 4:47343 (UCRL-Trans-11428) 
OPTICAL MODELS/SCATTERING AMPLITUDES 
Scattering of charged particles in an optical potential in the 
strong-absorption approximation, 4:47816 
OPTICAL SYSTEMS/INTERFACES 
Thick film fiber optics to integrated optics interface, 4:47327 
(EGG-1183-5104) 





uw 
OPTICALLY THIN PLASMA/PINCH EFFECT 


OPTICALLY THIN PLASMA/PINCH EFFECT 
Dynamics of a strongly radiating plasma in a noncylindrical Z 
pinch, 4:47882 
ORBITAL SOLAR POWER PLANTS/DESIGN 
Satellite power systems (SPS) concept definition study: SPS point 
design definition update, 4:46092 (N-78-32164) 
ORBITAL SOLAR POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Satellite power system (SPS) environmental impacts, preliminary 
assessment, 4:46093 (N-79-12557) 
ORBITAL SOLAR POWER PLANTS/FEASIBILITY STUDIES 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
ORBITAL SOLAR POWER PLANTS/MANAGEMENT 
Satellite power system (SPS): an overview of a 
organizational structures in the solar power satellite field, 
4:46095 (TID-29094) 
ORBITAL SOLAR POWER PLANTS/MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
ORDER-DISORDER TRANSFORMATIONS/LOW 
TEMPERATURE 
Phase transitions in potassium-intercalated graphite: ry 4:47066 
ORDER-DISORDER — / NUCLEAR 
QUADRUPOLE RESONAN 
—- modes and local cel order in amorphous arsenic, 
ORDER-DISORDER TRANSFORMATIONS/X-RAY 
DIFFRACTION 
Phase transitions in potassium-intercalated graphite: KC24, 4:47066 
OREGON/ENERGY CONSERVATION 
Amended Oregon State Energy Conservation Plan (1978). 
prepared in ge to the Pow | Policy and Conservation 
Act of 1975 (PL 94-163), and the Energy Conservation and 
Production Act of 1976 (PL 94-385), 4 46808 (PB-286078) 
OREGON/ENERGY POLICY 
Amended Oregon State Energy Conservation Plan (1978). 
prepared in response to the Energy Policy and Conservation 
Act of 1975 (PL 94-163), and the Energy Conservation and 
Production Act of 1976 (PL 94-385), 4:46808 (PB-286078) 
OREGON/PETROLOGY 
Stratigraphy and petrogenesis of the Grande Ronde basalt in the 
lower Salmon and adjacent Snake River canyons, 4:47551 
(RHO-SA-62) 
OREGON/STRATIGRAPHY 
Stratigraphy and petrogenesis of the Grande Ronde basalt in the 
lower Salmon and adjacent Snake River canyons, 4:47551 
“ escent 


See also TIRON ORES 
ORES/ELECTROMAGNETIC SURVEYS 
Effect of a conductive overburden on the transient 
electromagnetic response of a sphere, 4:47546 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS/ENVIRONMENTAL 
EFFECTS 
Reviews of the environmental effects of pollutants: XI. 
Chlorophenols, 4:47413 (ORNL/EIS-128) 
ORGANIC CHLORINE COMPOUNDS/TOXICITY 
Reviews of the environmental effects of pollutants: XI. 
Chlorophenols, 4:47413 (ORNL/EIS-128) 
ORGANIC COMPOUNDS 
See also ALKALOIDS 
AMINES 
HYDROCARBONS 
KETONES 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/COSMOCHEMISTRY 
Interstellar molecules and prebiological evolution, 4:47570 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
ORGANIC FLUORINE COMPOUNDS/SYNTHESIS 
Xenon difluoride fluorination. Mechanism and selectivity of boron 
trifluoride etherate catalysis in the norbornene model. Technical 
report 18 aug 75-15 jan 78, 4:47113 (AD-A-061909) 
ORGANIC NITROGEN COMPOUNDS 
See also ALKALOIDS 
AMIDES 
AMINES 
AMINO ACIDS 
IMIDAZOLES 
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NUCLEIC ACIDS 
NUCLEOTIDES 
PROTEINS 


UREA 
ORGANIC NITROGEN COMPOUNDS/EXCITED STATES 
Excited-state chemistry of 1-alkenyl-2-pyridones. Exploratory and 
mechanistic investigations and kinetic analysis of 
photocyclization reactions involving conversion of the N- 
vinylamide to oxazolium ylide function, 4:47121 
ORGANIC NITROGEN COMPOUNDS/PHOTOCHEMICAL 
REACTIONS 
Excited-state chemistry of 1-alkenyl-2-pyridones. Exploratory and 
mechanistic investigations and kinetic analysis of 
photocyclization reactions involving conversion of the N- 
vinylamide to oxazolium ylide function, 4:47121 
ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 
Catalyst Swit for coal liquefaction. Final report, 4:45814 
(EPRI-AF-108 
ORGANIC SOLVENTS/HYDROGENATION 
EDS coal liquefaction process development. Phase IV. Quarterly 
technical progress report, July 1-September 30, 1978, 4:45819 
(FE-2893-21) 
ORGANOMETALLIC COMPOUNDS/BIOLOGICAL EFFECTS 
Biofouling control 7 ee 18-month summary report, 
4:47528 (EPRI-EA-1082) 
ORGANOMETALLIC COMPOUNDS/SYNTHESIS 
Properties of reactive atomic species generated at high 
temperatures and their low temperature reactions to form novel 
substances. Final report 1 Oct 1974-31 May 1978, 4:47114 (AD- 
A-062054) 
ORNL 
(Oak Ridge National Laboratory.) 
ORNL/ENVIRONMENTAL IMPACTS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
ORNL/RESEARCH PROGRAMS 
Economic Analysis Section, 4:46771 (ORNL-5513) 
Energy Conservation Section, 4:46801 (ORNL-5513) 
Energy Division annual progress report for period ending 
September 30, 1978, 4:46759 (ORNL-5513) 
a Heat Utilization Program, 4:46784 (ORNL- 
Regional and Urban Studies Section, 4:46770 (ORNL-5513) 
Solar and Special Studies Section, 4:46785 (ORNL-5513) 
OSMIUM 190/ENERGY LEVELS 
Two-quasiproton states in 1°Os and '*?Os studied with the (t,a) 
reaction, 4:47789 
OSMIUM 192/ENERGY LEVELS 
Two-quasiproton states in 19°Os and '*?Os studied with the (t,a) 
reaction, 4:47789 
OVERBURDEN/CHEMICAL COMPOSITION 
Review of supporting research at Oak Ridge National Laboratory 
for underground coal conversion, 4:45789 (CONF-790630-9) 
OVERBURDEN/PHYSICAL PROPERTIES 
Review of supporting research at Oak Ridge National Laboratory 
for underground coal conversion, 4:45789 (CONF-790630-9) 
OVERHEAD POWER TRANSMISSION/EHV AC SYSTEMS 
High voltage lines: hazard at a distance, 4:46778 
OXALIC ACID ESTERS/CHEMILUMINESCENCE 
An investigation of potential water-soluble chemiluminescent 
materials. Annual summary progress report, 1 September 1977- 
31 August 1978, 4:47112 (AD-A-061007) 
OXALIC ACID ESTERS/SYNTHESIS 
An investigation of potential water-soluble chemiluminescent 
materials. Annual summary progress report, 1 September 1977- 
31 August 1978, 4:47112 (AD-A-061007) 
OXIDES/MELTING POINTS 
Characterization and bulk properties of oxides, 4:47049 (CONF- 
790688-1) 
OXYGEN/ENRICHMENT 
Membrane oxygen enrichment cost and application evaluation, 
4:47146 (ANL-78-108) 
OXYGEN 16/NUCLEAR STRUCTURE 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
OXYGEN 16 TARGET/CARBON 12 REACTIONS 
Time-dependent Hartree-Fock calculation of fusion cross sections 
for the reactions **O + '*C and '*O + !*C, 4:47754 
OXYGEN 16 TARGET/ELECTRON REACTIONS 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
OXYGEN 16 TARGET/PHOTONUCLEAR REACTIONS 
ert a° photoproduction in the isobar-hole formalism, 


OXYGEN 16 TARGET/PHOTOPRODUCTION 
Coherent 7° photoproduction in the isobar-hole formalism, 
4:47755 
OXYGEN 16 TARGET/PROTON REACTIONS 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
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OXYGEN 17/FORM FACTORS 
Electron scattering from the ground-state magnetization 
distribution of '’O, 4:47756 
OXYGEN 17/MAGNETIZATION 
Electron every | = ba ow -state magnetization 
distribution of ! 
OXYGEN 17 TARGET/ELECT RON REACTIONS 
Electron scattering from the ground-state magnetization 
distribution of '’O, 4:47756 
OXYGEN 18 REACTIONS/ALPHA-TRANSFER REACTIONS 
Structure in the 7*Mg(*8O, '*C)?*Si ground-state excitation 
function, 4:47768 
OXYGEN 18 TARGET/CARBON 12 REACTIONS 
Time-dependent Hartree-Fock calculation of fusion cross sections 
for the reactions **O + Cand '*O + ™C, 4:47754 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ISOTOPES/MUON REACTIONS 
Energy spectra and asymmetry of charged-particle emission on 
capture of negative muons by nuclei, 4:47763 
OXYGEN METERS 
Electrochemical and physical methods for reactor diagnosis 
(LMFBR), 4:46505 
OXYMETHYLENE 
See FORMALDEHYDE 
OYSTER CREEK-1 REACTOR/ENVIRONMENT 
Analysis of populations of boring and fouling organisms in the 
vicinity of the Oyster Creek nuclear generating station, 4:47454 
(NUREG/CR-0812) 
OZONE 
A fortran program for computing the pollutant standards index 
(psi), 4:47405 (PB-289924) 
OZONE/BIOLOGICAL EFFECTS 
Biofouling control investigations: 18-month summary report, 
4:47528 (EPRI-EA-1082) 
OZONE/MONITORING 
Comparison of instruments for measuring total atmospheric ozone 
at the Mauna-Loa background station, 4:47394 
OZONE/PHOTOCHEMICAL REACTIONS 
Chemical sciences, 4:47126 (LBL-7355) 


P 


P REACTOR/INTAKE STRUCTURES 
Recolonization of reactor cooling water system by the Asiatic 
clam Corbicula fluminea, 4:46612 (DP-MS-78-91) 
PADUCAH PLANT/CHEMICAL EFFLUENTS 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
PADUCAH PLANT/RADIATION MONITORING 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
PADUCAH PLANT/RADIOACTIVE EFFLUENTS 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
PALLADIUM/EFFECTIVE MASS 
Calculated electron-phonon contributions to phonon linewidths 
and to the electronic mass enhancement in Pd, 4:46992 
PALLADIUM/ELECTRON-PHONON COUPLING 
Calculated electron-phonon contributions to phonon linewidths 
and to the electronic mass enhancement in Pd, 4:46992 
Neutron-scattering study of phonon linewidths in Pd, 4:46993 
PALLADIUM/NEUTRON DIFFRACTION 
Neutron-scattering study of phonon linewidths in Pd, 4:46993 
PALLADIUM/PARAMAGNETISM 
Calculated electron-phonon contributions to phonon linewidths 
and to the electronic mass enhancement in Pd, 4:46992 
PALLADIUM/PHONONS 
Calculated electron-phonon contributions to phonon linewidths 
and to the electronic mass enhancement in Pd, 4:46992 
Neutron-scattering study of phonon linewidths in Pd, 4:46993 
PALLADIUM ALLOYS/SURFACE PROPERTIES 
Surface characterization of catalytically active metal, alloy, and 
compound films. Progress report, September 1, 1978-August 31, 
1979 (Ag-Cu, Pd-Cu, Pt-Au), 4:46985 (COO-4496-2) 
PAPAVER SOMNIFERUM/ALKALOIDS 
Biosynthesis and function of alkaloids, 4:47471 (LBL-8623) 
PAPER INDUSTRY/ENERGY CONSERVATION 


Drying and dewatering of pulp in hot press nips, 4:46916 (STU-77- 


4294) 


PEBBLE BED REACTORS 


PAPER INDUSTRY/ENERGY DEMAND 
Generalized model for fuel choices with application to the paper 
industry, 4:46909 (CONF-790661-1) 
PAPER INDUSTRY/FUELS 
Generalized model for fuel choices with application to the paper 
industry, 4:46909 (CONF-790661-1 
PARAMETRIC INSTABILITIES/ALGORITHMS 
a calculation of parametric instabilities in fluid plasmas, 


PARTICLE INTERACTIONS/EXPERIMENT PLANNING 
Spacelab mission 2 experiment descriptions, 4:47582 (N-79-12122) 
PARTICLE PRODUCTION/ENERGY DEPENDENCE 
How fast does the multiplicity of particle production in p-p 
collisions really increase with primary energy?, 4:47717 
PARTICLE RESUSPENSION/MATHEMATICAL MODELS 
Resuspension of toxic aerosol using MATHEW-ADPIC wind 
field-transport and diffusion codes, 4:47391 (UCID-18204) 
PARTICLES/POLLUTION REGULATIONS 
Electric utility steam generating units - particulate matter, 
background information for pro emission standards, 
4:47385 (PB-286224) 
PARTON MODEL/ANTINEUTRINO-PROTON 
INTERACTIONS 
Properties of the hadronic system produced in antineutrino proton 
interactions (Separation into current and fragmentation 
components), 4:47647 (ANL-HEP-CP-79-11 
PARTON MODEL/HADRON REACTIONS 
High energy hadron-nucleus collisions (AKG cutting rules), 
4:47700 (CU-TP-137) 
PASSIVE SOLAR COOLING SYSTEMS/ECONOMICS 
Review of the economics of selected passive and hybrid systems, 
4:46217 (SERI/TP-61-144) 
PASSIVE SOLAR COOLING SYSTEMS/PERFORMANCE 
Review of the economics of selected passive and hybrid systems, 
4:46217 (SERI/TP-61-144) 
PASSIVE SOLAR HEATING SYSTEMS/ 
COMMERCIALIZATION 
Commercialization strategy report for passive solar heating, 
4:46220 (TID-28857(Draft)) 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Passive solar heat for new home construction, 4:46210 
PASSIVE SOLAR HEATING SYSTEMS/ECONOMICS 
Commercialization strategy report for passive solar heating, 
4:46220 (TID-28857(Draft)) 
Review of the economics of selected passive and hybrid systems, 
4:46217 (SERI/TP-61-144) 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 
Review of the economics of selected passive and hybrid systems, 
4:46217 (SERI/TP-61-144) 
PASSIVE SOLAR HEATING SYSTEMS/TECHNOLOGY 
ASSESSMENT 
Commercialization strategy report for passive solar heating, 
4:46220 (TID-28857(Draft)) 
PASTURES/CONTAMINATION 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PATHOGENS/INTERACTIONS 
Vegetation surfaces: a platform for pollutant/parasite interactions, 
4:47529 (CONF-790573-1) 
PATHOGENS/VIRULENCE 
Vegetation surfaces: a platform for pollutant/parasite interactions, 
4:47529 (CONF-790573-1) 
PDP COMPUTERS/JOINING 
AP190L and PDP-KII10: a hardware/software measurement 
report, 4:48024 (UCRL-82652) 
PDX DEVICES/EMISSION SPECTRA 
Titanium density measurements in the PDX Tokamak using 
TiXVII forbidden line, 4:47899 (PPPL-1563) 
PDX DEVICES/SHIELDING 
Preliminary studies for the PDX tokamak radiation shield design, 
4:47998 (TREE-1369) 
PEATGAS PROCESS/BY-PRODUCTS 
Experimental program for the development of peat gasification. 
Interim report No. 5: Process design and cost estimates for a 250 
billion Btu/Day SNG from peat plant by he PEATGAS 
Process, 4:45800 (FE-2469-34) 
PEATGAS PROCESS/COST 
Experimental program for the development of peat gasification. 
Interim report No. 5: Process design and cost estimates for a 250 
billion Btu/Day SNG from peat plant by he PEATGAS 
Process, 4:45800 (FE-2469-34) 
PEATGAS PROCESS/DESIGN 
Experimental program for the development of peat gasification. 
Interim repori No. 5: Process design and cost estimates for a 250 
billion Btu/Day SNG from peat plant by he PEATGAS 
Process, 4:45800 (FE-2469-34) 
PEBBLE BED REACTORS 
See also AVR REACTOR 





PEBBLE BED REACTORS/FUEL CYCLE 


PEBBLE BED REACTORS/FUEL CYCLE 
Gas reactor international cooperative program interim Jere 
Pebble bed reactor fuel cycle evaluation, 4:46434 A -4057-5) 
PEBBLE BED REACTORS/NEUTRON TRANSPO: 
Interface-currents integral transport model for ani wl doubly- 
heterogeneous, multisystem geometries, 4:46431 (CONF- 


2- 
PEBBLE BED REACTORS/REACTOR LICENSING 
Gas Reactor International Cooperative Program. Interim report. 
Safety and licensing evaluaion of German Pebble Bed Reactor 
concepts, 4:46530 (COO-4057-7) 
PEC BRASIMONE REACTOR/FUEL ASSEMBLIES 
Some aspects of core and fuel design in the Italian Fast Reactor 
Programme, 4:46516 
PEC BRASIMONE REACTOR/PRIMARY COOLANT CIRCUITS 
Problems of An a and testing primary loop components of fat 
reactors, 4:46 
PEC BRASIMONE REACTOR/REACTOR COMPONENTS 
Contribution of Italian industry to the development of reactor 
components and fuel-handling systems of fast reactors, 4:46508 
Problems . desi = and testing primary loop components of fat 
reactors, 4 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/RADIOACTIVE MATERIALS 
Transportation of radioactive material in Pennsylvania. Report for 
October 1976-September 1977, 4:45986 (PB-286864) 
PENTENES/ISOMERIZATION 
Photoactivation of cluster catalysis: a co’ son of 1-pentene 
isomerization by tetracarbonyl(tri henylphoophine)athentum 
and 1,1,1,2,2,2,3,3,3- meee ok EE 
tris(tripheny] “come ies no Technical 
re 1 4:47125 (AD-A-061871) 
D 


See also POLYPEPTIDES 
PEPTIDES/RADIOLYSIS 
Radiation chemistry of amino acids, peptides and proteins in 
relation to the radiation sterilization of high-protein foods (106 
references), 4:47133 (LBL-8928) 
PERSONNEL 
See also MINERS 
PERSONNEL/CONTAMINATION 
Two ***Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
PERSONNEL/EDUCATION 
Advanced control room: a new operator-plant interface, a new 
simulation challenge, 4:46397 (CONF-790404-) 
Architect/engineer training for nuclear power plants, 4:46385 
(CONF-790404-) 
Argonaut type reactor for the best possible Phase Ia training of 
nuclear plant operators (PWR), 4:46420 (CONF-790404-) 
BWR Services maintenance training program, 4:46401 (CONF- 
790404-) 
Course in fire protection training for nuclear power plant 
personnel, 4:46424 (CONF-790404-) 
Developing control room operator selection procedures, 4:46377 
(CONF-790404-) 
Development and benefits of regional training associations, 
4:46382 (CONF-790404-) 
Development of the Rocky Mountain Energy and Environmental 
Technology Center: a preliminary analysis, 4:48004 (ORAU- 
158) 


Effective mechanic training, 4:46388 (CONF-790404-) 

Eight is not enough, 4:46381 (CONF-790404-) 

Experience with personnel training: a constructors view, 4:46386 
(CONF-790404-) 

Implications of ANSI/ANS 3.1 1978 on the nuclear industry, 
4:46529 (CONF-790404-) 

Individualized study health physics training modules, 4:46391 
(CONF-790404-) 

Innovations in management and engineering techniques for power 
plant simulator development, 4:46395 (CONF-790404 

Meeting the training needs through simulation with PLATO 
Computer Based Education (PWR), 4:46426 (CONF-790404-) 

Nice to know information that has become need to know, 4:46379 
(CONF-790404-) 

NSS vendor training and certification of field service personnel 
(PWR), 4:46422 (CONF-790404-) 

Nuclear security guard training, 4:46390 (CONF-790404-) 

On-site training for nuclear power plant instrument maintenance, 
4:46389 (CONF-790404-) 

Ontario Hydro’s nuclear training program, 4:46383 (CONF- 
790404-) 


Performance measurement system for training simulators, 4:46396 
(CONF-790404-) 

Proceedings of the third symposium on training of nuclear facility 
personnel, 4:46374 (CONF-790404-) 

Research reactor training: effective; educational; economical, 
4:46384 (CONF-790404-) 
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Simulator overview, 4:46393 (CONF-790404-) 
Simulator utilization for company-wide training, 4:46394 (CONF- 
790404 


So you think you need a simulator, 4:46425 (CONF-790404-) 
~*~ o a a organization in a single unit nuclear plant, 
46380 (CONF-790404-) 

ous ies ah ~ anizing training: centralized or decentralized, 
4:46378 (CO 790404.) 

Training of ae power plant engineers for initial testing 
activities, 4:46387 (CONE- 790404.) 

— of nuclear power profesional in international courses, 
4:46398 (CONF-790489- 

Training the professional health physicist, 4:46392 (CONF-790404- 
) 


View from the top, 4:46375 (CONF-790404-) 
PERSONNEL/LICENSING 
US Nuclear Regulatory Commission license examination results 
update, 1975-1978, 4:46376 (CONF-790404-) 
PERSONNEL/PERFORMANCE 
een control room operator selection procedures, 4:46377 
(CON 
PERSONNEL/RADIATION DOSES 
oe radiation dose measurements at nuclear power sites, 
4:4 
Radiation exposure at the Idaho Chemical Processing Plant, 
4:47521 (IAEA-SM-242/35) 
Transportation of radioactive material in Pennsylvania. Report for 
October 1976-September 1977, 4:45986 (PB-286864) 
PERSONNEL/RADIATION MONITORING 
Personal radiation monitor (PRM) -belt model Q-2941A (24 Jan 
1978) (Engineering Materials), 4:47306 (CAPE-1684(Rev.1)) 
PERSONNEL/RADIATION PROTECTION 
Public meeting on radiation safety for industrial radiographerss: 
remarks, questions and answers at five NRC regional meetings, 
4:47508 (NUREG-0495) 
PERSONNEL/RADIONUCLIDE KINETICS 
Two ”°* Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
PERSONNEL/STANDARDS 
Implications of ANSI/ANS 3.1 1978 on the nuclear industry, 
4:46529 (CONF-790404-) 
PERSONNEL DOSIMETRY 
See also GAMMA DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 
PERSONNEL DOSIMETRY/SEMICONDUCTOR DETECTORS 
Personal alpha alarm. Open file report, 4:46008 (PB-286106) 
PERT METHOD/CURRICULUM GUIDES 
Course lecture (CE-3137): critical path methods (3 May 1979) 
es aed Materials), 4:47145 (CAPE-2629) 
PETRO 
See also OIL WELLS 
SHALE OIL 
PETROLEUM/CONSUMPTION RATES 
Direct energy transactions matrix for 1971. Final report, Part 2, 
4:46830 (COO-4628-5) 
PETROLEUM/EMISSION 
Application of the phased approach to environmental assessment 
to the emission assessment of conventional combustion services, 
4:45846 (EPA-600/7-78-168) 
PETROLEUM/ENHANCED RECOVERY 
Commercialization strategy report for enhanced oil recovery, 
4:45896 (TID-28847(Draft)) 
Enhanced oil recovery (Patent), 4:45894 
PETROLEUM/ENVIRONMENTAL TRANSPORT 
Fate and effects of crude oil spilled on permafrost terrain. Annual 
progress report No. 2, Jun 76-Jul 77, 4:47408 (AD-A-061779) 
PETROLEUM/HYDROGENATION 
Enhanced oil recovery (Patent), 4:45894 
PETROLEUM/PNEUMATIC TRANSPORT 
Determination of the actual hydraulic characteristics of a main oil 
pipeline, 4:45911 
PETROLEUM /PRICES 
Commercialization strategy report for coal liquefaction, 4:45821 
(TID-28846(Draft)) 
PETROLEUM/PRODUCTION 
View of energy policy from the United Kingdom, 4:46811 
PETROLEUM/SUPPLY AND DEMAND 
Current U.S. petroleum situation and short-term supply/demand 
outlook, 4:45902 (DOE/EIA-0184/5) 
PETROLEUM/TWO-PHASE FLOW 
Numerical solution of a nonlinear hyperbolic equation by the 
random choice method, 4:47865 
PETROLEUM/USES 
Direct utilization of crude oil as fuel in the U.S. Army 6V53T 
diesel engine. Interim report, April 1977-June 1978, 4:46925 
(AD-A-059105) 
PETROLEUM/WEATHERING 
The use of carbon and sulfur isotopic ratios and total sulfur 
content for identifying the origin of beach tars in Santa Monica 
Bay, California , 4:47447 (PB-286780) 





SEPTEMBER 30, 1979 


PETROLEUM INDUSTRY/ECONOMICS 
Energy policy and the marketplace, 4:46814 
PETROLEUM INDUSTRY/FINANCIAL DATA 
Memorandum for public panel discussants and others interested in 
the proposed financial reporting system (FRS), 4:45909 (DOE/ 
TIC-10738 
PETROLEUM INDUSTRY/INTERNATIONAL COOPERATION 
Relations among producing and consuming governments and the 
oil companies, 4:46819 
PETROLEUM INDUSTRY/INVESTMENT 
Foreign direct investment in U.S. energy sources and supplies, 
1976 and 1977, 4:46768 (DOE/TIC-10156) 
PETROLEUM INDUSTRY/SUPPLY AND DEMAND 
Energy policy and the marketplace, 4:46814 
PETROLEUM INDUSTRY/VERTICAL DIVESTITURE 
Financial analysis of vertical divestiture. Final report, 4:45908 
(DOE/TIC-10597) 
PETROLEUM INDUSTRY/WASTE DISPOSAL 
Petroleum industry experience in water injection, 4:45903 (LBL- 


8431) 
PETROLEUM PRODUCTS 
See also GASOLINE 
PETROLEUM PRODUCTS/CONSUMPTION RATES 
Direct energy transactions matrix for 1971. Final report, Part 2, 
4:46830 (COO -4628-5) 
PETROLEUM PRODUCT S/PRICES 
Short-Term Petroleum Cost Distribution Model: methodology 
description. Technical report, 4:45901 (DOE/EIA-0183/3) 
PETROLEUM PRODUCTS/STORAGE FACILITIES 
Evaluation of hydrocarbon emissions from petroleum liquid 
storage, 4:45914 (PB-286190) 
PETROL UM REFINERIES/EMISSION 
Assessment of atmospheric emissions from petroleum refining, 
4:47380 (EPA-600/7-78-168) 
PETROLEUM REFINERIES/ENVIRONMENTAL EFFECTS 
Sampling and analysis procedures for screening industrial effluents 
for priority pollutants, 4:45842 (EPA-600/7-78-168) 
PETROLEUM REFINERIES/FOULING 
Nature of petroleum process fouling - results of a practical 
instruement (UOP Monirex Fouling Test), 4:45898 
PETROLEUM RESIDUES/COKING 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Quarterly report, June 1978-August 1978, 4:45777 (FE-1800-30) 
PFR REACTOR/FUEL ASSEMBLIES 
Design, construction, and operating experience of demonstration 
LMFBR. The application of core and fuel performance 
experience in British reactors to commercial fast reactor design, 
4:46517 
PFR REACTOR/FUEL PINS 
Design, construction, and operating experience of demonstration 
LMFBR. The application of core and fuel performance 
experience in British reactors to commercial fast reactor design, 
4:46517 
PFR REACTOR/FUEL POOLS 
Fuel and component handling in PFR and intentions for CDFR, 
4:46504 
PFR REACTOR/PRIMARY COOLANT CIRCUITS 
Operating experience with the PFR primary circuit and design 
intentions for CDFR, 4:46503 
PFR REACTOR/REACTIVITY COEFFICIENTS 
Measurements in PFR of importance to safety and reactor 
performance, 4:46494 
PFR REACTOR/REACTOR CHARGING MACHINES 
Fuel and component handling in PFR and intentions for CDFR, 
46504 


PFR REACTOR/REACTOR KINETICS 
Measurements in PFR of importance to safety and reactor 
performance, 4:46494 
PFR REACTOR/REACTOR OPERATION 
Past and present role of fast breeder reactors in the United 
Kingdom, 4:46491 
PFR REACTOR/REMOTE HANDLING EQUIPMENT 
Fuel and component handling in PFR and intentions for CDFR, 
4:46504 
PFR REACTOR/STEAM SYSTEMS 
Operation of the PFR and design of the CDFR secondary circuit, 


PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS/FEASIBILITY STUDIES 
A feasibility study of inorganic oxide-fluoride compositions for 
thermal energy storage applications. Final report, 4:46715 (AD- 
A-059001 
PHASE CHANGE MATERIALS/PHASE TRANSFORMATIONS 
Phase-change techniques for finite element conduction codes, 
4:46939 (CONF-7907 10-2) 
PHASE TRANSFORMATIONS 
See also BOILING 


PHOTON-NUCLEON INTERACTIONS 


ORDER-DISORDER TRANSFORMATIONS 
PHASE TRANSFORMATIONS/LOW TEMPERATURE 
Phase transitions in potassium-intercalated graphite: KC2s, 4:47066 
PHASE TRANSFORMATIONS/NUMERICAL ANALYSIS 
Phase-change techniques for finite element conduction codes, 
4:46939 (CONF-7907 10-2) 
PHASE TRANSFORMATIONS/X-RAY DIFFRACTION 
Phase transitions in potassium-intercalated graphite: KC2s, 4:47066 
PHENANTHRENE/ENERGY TRANSFER 
Energy transfer from triplet aromatic hydrocarbons to Tb** and 
Eu®* in aqueous micellar solutions, 4:47109 
PHENIX REACTOR/PRIMARY COOLANT CIRCUITS 
Primary circuits of Phenix and Super-Phenix, 4:46498 
PHENIX REACTOR/REACTOR FUELING 
Safety aspects of fast reactor core operation, 4:46690 
PHENIX REACTOR/REACTOR OPERATION 
Past and present role of fast breeder reactors in France: experience 
gained with Rapsodie and Phenix, 4:46489 
PHENIX REACTOR/REACTOR SAFETY 
Safety aspects of fast reactor core operation, 4:46690 
PHENIX REACTOR/STEAM SYSTEMS 
Design, construction, and operating experience of secondary 
sodium circuits of fast reactors, 4:46510 
PHENOL/ENVIRONMENTAL TRANSPORT 
Two-dimensional transient dispersion and adsorption in porous 
media, 4:47449 (UCRL-81970(Rev.1)) 
PHENOLS 
See also PHENOL 
PHENOLS/ENVIRONMENTAL EFFE! 
Reviews of the environmental effects of pollutants: XI. 
Chlorophenols, 4:47413 (ORNL/EIS-128) 
PHENOLS/TOXICITY 
Reviews of the environmental effects of pollutants: XI. 
Chlorophenols, 4:47413 (ORNL/EIS-128) 
PHI4-FIELD THEORY/ISING MODEL 
Continuous-spin Ising model and A:phi*/sub d/ field theory, 
4:47734 
PHONONS/TRANSMISSION 
Monte Carlo functional expansion calculation of free molecular 
flows, 4:47637 
PHOSPHONIC ACID ESTERS/PHYSICAL PROPERTIES 
Study of bidentate compounds for separation of actinides from 
commercial LWR reprocessing wastes, 4:45994 (ICP- 1180) 
PHOSPHONIC ACID ESTERS/PURIFICATION 
Study of bidentate compounds for separation of actinides from 
commercial LWR reprocessing wastes, 4:45994 (ICP-1180) 
PHOTOACOUSTIC EFFECT/STRESSES 
Photoacoustic stress, 4:47839 (UCRL-82594) 
PHOTOCHEMISTRY 
Time-resolved resonance Raman characterization of the bLsso0 
intermediate and the two dark-adapted bRseo/sup DA/ forms of 
bacteriorhodopsin, 4:47482 
PHOTOCHEMISTRY/MATHEMATICAL MODELS 
Aircraft HO sub x and NO sub x emission effects on stratospheric 
ozone and temperature, 4:47381 (N-78-32596) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRON SPECTROSCOPY/BEAM SCANNERS 
Microprocessor-based scan control unit for electron and photon 
beams used in surface analysis, 4:47335 (SAND-79-8016) 
PHOTOLYSIS/CROSS SECTIONS 
H™ and D™ production in plasmas, 4:47889 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/COMPUTER CODES 
TIGERP (Monte Carlo method), 4:47823 
PHOTON TRANSPORT/THREE-DIMENSIONAL 
CALCULATIONS 
ACCEPT: three-dimensional electron/photon Monte Carlo 
transport code using combinatorial geometry, 4:48014 (SAND- 
79-0415) 
PHOTON-ATOM COLLISIONS/EXCITATION 
Coupled one- and two-photon resonances in three level atoms 
(Averages method, density matrix), 4:47616 (UCRL-82781) 
PHOTON-ATOM COLLISIONS/IONIZATION 
TIGERP (Monte Carlo method), 4:47823 
PHOTON-ATOM COLLISIONS/RELAXATION 
TIGERP (Monte Carlo method), 4:47823 
PHOTONEUTRONS/PHOTOPRODUCTION 
Photoneutron cross sections for **Mn and *°Co, 4:47772 
PHOTON-MOLECULE COLLISIONS/DISSOCIATION 
Production of excited hydrogen atoms in photodissociation of the 
H:2 molecule, 4:47607 
PHOTON-NUCLEON INTERACTIONS 
See also PHOTON-PROTON INTERACTIONS 
Se predictions from perturbative Q.C.D., 4:47727 (CU- 
-153) 





PHOTON-PROTON INTERACTIONS/PHOTOPRODUCTION 


PHOTON-PROTON INTERACTIONS/PHOTOPRODUCTION 
Study of the gy cee of neutral _ in hydrogen in the 
region of the A (1232) resonance, 4:47 


PHOTONS/PARTICLE PRODUCTION 
Quark-gluon plasma and the production of leptons, photons, and 
ions in hadron collisions, 4:47708 
PHOTONUCLEAR REACTIONS 
“a resolution photoneutron study of El and M1 transitions in 
90 


PHOTONUCLEAR REACTIONS/ABSORPTION 

Absorption of photons by light nuclei, 4:47764 
PHOTONUCLEAR REACTIONS/S MATRIX 

Scattering-matrix elements for nuclear reactions involving 

hotons, 4:47812 

PHOTOSYNTHESIS 

Biophysics, 4:47472 (LBL-8623) 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 

Biological solar energy conversion: approaches to overcome yield, 
stability and product limitations. Progress report No. 5, 1 April- 
30 September 1977, 4:47128 (PB-286487) 

— _ chemical energy via photosynthesis, 4:47467 (LBL- 

623) 

Metabolic — oye was pathways in green plant cells and leaves, 

4:47470 (LBL 
PHOTOSYNTHESIS/ BIOLOGICAL MODELS 

Direct sae ns of solar energy into electrical and chemical 

energy via photosynthetic models, 4:47468 (LBL-8623) 
PHOT ¥ ESIS/ENERGY CONVERSION 

Chemical Biodynamics Division. Annual report 1978, 4:47466 
(LBL-8623) 

Direct conversion of solar energy into electrical and chemical 
energy via photosynthetic models, 4:47468 (LBL-8623) 

a = chemical energy via photosynthesis, 4:47467 (LBL- 

623) 
PHOTOSYNTHESIS/MATHEMATICAL MODELS 

Model of leaf photosynthesis and the effects of simple gaseous 
sulfur compounds tr and SO2), 4:46308 (UCRL-52643) 

PHOTOVOLTAIC CELLS 
See also COMBINED COLLECTORS 
PHOTOVOLTAIC CELLS/DUSTS 
Measuring dirt on photovoltaic modules, 4:46067 (COO-4094-37) 
PHOTOVOLTAIC CELLS/INSPECTION 
Measuring dirt on photovoltaic modules, 4:46067 (COO-4094-37) 
PHOTOVOLTAIC CELLS/MARKETING RESEARCH 

Photovoltaic power systems market identification and analysis. 
Final report, January 1977-February 1978, 4:46072 (HCP/ 
T4022-01) 

PHOTOVOLTAIC CELLS/RESEARCH PROGRAMS 
Solar energy development, 4:46074 (LBL-7355) 
PHOTOVOLTAIC CELLS/SEMICONDUCTOR MATERIALS 
Solar energy deve —_ ~ “pee so 
PHOTOVOLTAIC POWE 
See also SOLAR CELL. IRRAYS: YS 
PHOTOVOLTAIC POWER PLANTS/COST 

Module/array interface study. Final report, 4:46091 (DOE/JPL/ 
954698-1A) 

PHOTOVOLTAIC POWER PLANTS/DESIGN 

Module/array interface study. Final report, 4:46091 (DOE/JPL/ 
954698-1A) 

Solar Seg ase flat panel applications experiment. Draft final 
report, September 30, 1978-March 31, 1979 (100 kWc), 4:46090 
(DOE/ET/23053-1) 

PHOTOVOLTAIC POWER PLANTS/FEASIBILITY STUDIES 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 

PHOTOVOLTAIC POWER PLANTS/MARKET 

Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 

PHOTOVOLTAIC POWER PLANTS/SYSTEMS ANALYSIS 

Solar photovoltaic flat panel applications experiment. Draft final 
report, September 30, 1978-March 31, 1979 (100 kWc), 4:46090 
(DOE/ET/23053-1) 

PHOTOVOLTAIC POWER SUPPLIES 

Electric utility solar energy activities, 1978 survey (Brief 

descriptions of 600 projects), 4:46053 (EPRI-ER-966-SR) 
PHOTOVOLTAIC POWER SUPPLIES/ 

COMMERCIALIZATION 

Photovoltaic incentives options, 4:46071 (HCP/CS-0023) 

Some potential material supply constraints in the deployment of 
photovoltaic solar electric systems. A preliminary screening to 
identify critical materials, 4:46078 (PNL-2971) 

PHOTOVOLTAIC POWER SUPPLIES/EXHIBITS 
System tests and applications photovoltaic program, 4:46073 
(HCP/T4024-01/15) 
PHOTOVOLTAIC POWER SUPPLIES/EXPORTS 
—_ potential for photovoltaic systems, 4:46835 (DOE/CS- 
) 
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PHOTOVOLTAIC POWER SUPPLIES/FIELD TESTS 
System tests and applications photovoltaic program, 4:46073 
(HCP/T: 4024-01715) 
PHOTOVOLTAIC POWER SUPPLIES/FINANCIAL 
INCENTIVES 
Photovoltaic incentives options, 4:46071 (HCP/CS-0023) 
PHOTOVOLTAIC POWER SUPPLIES/INTERCONNECTED 
POWER SYSTEMS 
dc to ac power conditioning for photovoltaic arrays and utility 
interfacing, 4:46081 (SERI/TP-44-243) 
PHOTOVOLTAIC POWER SUPPLIES/MARKETING 
RESEARCH 
—— potential for photovoltaic systems, 4:46835 (DOE/CS- 
78 


Photovoltaic power systems market identification and analysis. 
Final report, January 1977-February 1978, 4:46072 (HCP/ 
T4022-01) 

PHOTOVOLTAIC POWER SUPPLIES/POWER 

CONDITIONING CIRCUITS 

dc to ac power conditioning for photovoltaic arrays and utility 
interfacing, 4:46081 (SERI/TP-44-243) 

PHOTOVOLTAIC POWER SUPPLIES/RAW MATERIALS 

Some potential material supply constraints in the deployment of 
photovoltaic solar electric systems. A preliminary screening to 
identify critical materials, 4:46078 (PNL-2971) 

PHOTOVOLTAIC POWER SUPPLIES/TEST FACILITIES 

System tests and applications photovoltaic program, 4:46073 
(HCP/T: 4024-0171 5) 

PHYSICAL PROTECTION DEVICES/CATALOGS 

Catalog of physical —— equipment. Book 3. Volume VII. 
oo purpose display components. Final report, 4:46017 (PB- 

113) 
PHYSICAL PROTECTION DEVICES/DESIGN 

Los Alamos Scientific Laboratory electronic vehicle identification 
system, 4:47150 (LA-7818-MS) 

Pen and platen, piezo-electric (21 Aug 1978) (Engineering 
Materials) (Signature verification), 4:47165 (CAPE-2609) 

PHYTOPLANKTON 
See also ALGAE 
PHYTOPLANKTON/DISTRIBUTION 

Phytoplankton and biomass distribution at potential OTEC sites, 

4:46209 (LBL-9054) 
PIGMENTS 

See also CYTOCHROMES 
PIGMENTS/RAMAN SPECTRA 

Time-resolved resonance Raman characterization of the bLsso 
intermediate and the two dark-adapted bRseo/sup DA/ forms of 
bacteriorhodopsin, 4:47482 

PILGRIM-2 REACTOR/ENVIRONMENTAL IMPACT 

STATEMENTS 

Final environmental statement: Pilgrim Nuclear Power Station, 
Unit No. 2. Final supplement. Docket No. 50-471, 4:46574 
(NUREG-0549) 

PILGRIM-2 REACTOR/SITE SELECTION 

Final environmental statement: Pilgrim Nuclear Power Station, 
Unit No. 2. Final supplement. Docket No. 50-471, 4:46574 
(NUREG-0549) 

PINCH EFFECT 
See also REVERSE-FIELD PINCH 
PINCH EFFECT/RADIATION EFFECTS 
Dynamics of a strongly radiating plasma in a noncylindrical Z 
pinch, 4:47882 
PINS (FUEL) 
See FUEL PINS 
PION CONDENSATION/CRITICAL TEMPERATURE 
Character of 7-condensate phase transition at finite temperature, 


4:47810 
PION MINUS REACTIONS/ELASTIC SCATTERING 
Study of elastic pion scattering from °Be, **Si, °° Ni, and ?°* Pb at 
162 MeV (Total and differential cross sections, scattering yields, 
scattering amplitudes), 4:47757 (LA-7851-T) 
PION MINUS REACTIONS/INCLUSIVE INTERACTIONS 
Production of muon pairs in 7” N interactions at momenta 27 and 
40 GeV/c, 4:47674 
Study of inclusive s spectra of secondary charged particles 
produced in w~ ™C interactions at 40 GeV/c, 4:47677 
PION MINUS REACTIONS/MULTIPLE PRODUCTION 
Multiplicity of secondary particles as a function of the number of 
collisions of 7~ mesons with nucleons of the carbon nucleus at 
p=40 GeV/c, 4:47678 
PION MINUS REACTIONS/PARTICLE PRODUCTION 
Search for paired production of D®° and D-bar® mesons in 7~ Be 
interactions at 55 GeV/c, 4:47672 
Search for associative production of D° mesons with muons in 
a” Be interactions at 55 GeV/c, 4:47673 
PION MINUS REACTIONS/SPALLATION 
Total disintegration of carbon nuclei induced by 40-GeV/c 
a” mesons, 4:47676 
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PION MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Polarization measurements in 7*~ p and pp elastic scattering at 100 
and 300 GeV/C, 4:47659 
PION MINUS-PROTON INTERACTIONS/EXCLUSIVE 
INTERACTIONS 
Inclusive 7° and eta production in the all neutral mode from 100 
GeV/c 1 BR collisions (Differential cross sections, triple Regge 
theory), 4:4767 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive 77° and eta production from 100 GeV/c 7*~ p collisions 
in the triple Regge region (Differential cross sections, 100 GeV/ 
c, Regge trajectories), 4:47670 
PION MINUS-PROTON INTERACTIONS/PHASE SHIFT 
Polarization measurements and a narrow € (750), 4:47661 
PION MINUS-PROTON INTERACTIONS/POLARIZATION 
Polarization measurements in 7*~ p and pp elastic scattering at 100 
and 300 GeV/C, 4:47659 
PION MINUS-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Effective radius and total cross sections of hadron-hadron 
interactions of elementary particles, 4:47711 
PION PLUS REACTIONS/ELASTIC SCATTERING 
Study of elastic pion scattering from °Be, **Si, °*Ni, and 7°*Pb at 
162 MeV (Total and differential cross sections, scattering yields, 
scattering amplitudes), 4:47757 (LA-7851-T) 
PION PLUS REACTIONS/MODULATION 
Channeling of pions and protons up to 25 GeV/c. Progress report, 
July 1, 1978-Marh 30, 1979 (Summaries of research activities at 
New York State Univ.), 4:47835 (COO-50001-1) 
PION PLUS-PROTON INTERACTIONS/CROSS SECTIONS 
Topological cross sections of 7r* p interactions at 4.2 GeV/c, 
4:47675 
PION PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Polarization measurements in 77*~ p and pp elastic scattering at 100 
and 300 GeV/C, 4:47659 
PION PLUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive 7° and eta production from 100 GeV/c 7*~ p collisions 
in the triple Regge region a cross sections, 100 GeV/ 
c, Regge trajectories), 4:476 
PION PLUS-PROTON INTERACT TONS/PHASE SHIFT 
Polarization measurements and a narrow € (750), 4:47661 
PION PLUS-PROTON INTERACTIONS/POLARIZATION 
Polarization measurements in 7*~ p and pp elastic scattering at 100 
and 300 GeV/C, 4:47659 
PION PLUS-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Effective radius and total cross sections of hadron-hadron 
interactions of elementary particles, 4:47711 
PION REACTIONS/ELASTIC SCATTERING 
Model of elastic scattering of 7 mesons by the lightest nuclei, 
4:47814 
PION REACTIONS/KNOCK-OUT REACTIONS 
(7,77N) reactions on *>Mg and '*7 Au, 4:47767 
PION REACTIONS/MULTIPLE SCATTERING 
Model of elastic scattering of 7 mesons by the lightest nuclei, 


4:478 
PION-NUCLEON INTERACTIONS/CROSS SECTIONS 
Pion nucleon interaction at low energy, 4:47710 (ORO-5126-60) 
PION-NUCLEON INTERACTIONS/ELASTIC SCATTERING 
S-wave pion-nucleus dynamics in the o + w model, 4:47701 
PION-NUCLEON INTERACTIONS/PHASE SHIFT 
Pion nucleon interaction at low energy, 4:47710 (ORO-5126-60) 
PION-NUCLEON INTERACTIONS/S WAVES 
S-wave pion-nucleus dynamics in the o + w model, 4:47701 
PION-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Pion nucleon interaction at low energy, 4:47710 (ORO-5126-60) 
PION-NUCLEON INTERACTIONS/SCATTERING LENGTHS 
Pion nucleon interaction at low energy, 4:47710 (ORO-5126-60) 
PION-NUCLEON INTERACTIONS/SIGMA MODEL 
S-wave pion-nucleus dynamics in the o + w model, 4:47701 
PION-PION INTERACTIONS/PHASE SHIFT 
Polarization measurements and a narrow € (750), 4:47661 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/PARTICLE PRODUCTION 
Inclusive 7~ asymmetries near X =0, 4:47660 
PIONS MINUS/DOSIMETRY 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705 
PIONS MINUS/ELECTROPRODUCTION 
Electroproduction of charged pions from '*C leading to discrete 
final nuclear states, 4:47759 


PLANTS/BIOCHEMICAL REACTION KINETICS 


PIONS MINUS/LET 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
PIONS MINUS/MULTIPLE PRODUCTION 
Multiplicity of secondary particles as a function of the number of 
collisions of 7~ mesons with nucleons of the carbon nucleus at 
=40 GeV/c, 4:47678 
PIONS MINUS/OXYGEN ENHANCEMENT RATIO 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
PIONS MINUS/PARTICLE PRODUCTION 
Study of inclusive s; — of secondary charged particles 
roduced in 7~ 'C interactions at 40 GeV/c, 4:47677 
PIONS MINUS/RBE 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
PIONS NEUTRAL/PARTICLE PRODUCTION 
Inclusive 7° and eta production from 100 GeV/c 7*~ p collisions 
in the triple Regge region (Differential cross sections, 100 GeV/ 
c, Regge trajectories), 4:47670 
Inclusive 7° and eta production in the all neutral mode from 100 
GeV/c m p collisions (Differential cross sections, triple Regge 
theory), 4:47671 
Recent high p/sub T/ results from the CERN ISR (Review, cross 
sections), 4:47693 (COO-2232A-79) 
PIONS NEUTRAL/PHOTOPRODUCTION 
a. a° photoproduction in the isobar-hole formalism, 
4:47755 


—= of the photoproduction of neutral _—— in hydrogen in the 
on of the A (1232) resonance, 4:4 
PIONS np es meant 
Channeling of pions and protons up to 25 GeV/c. Progress repo 
July 1, 1978- flarh 30, 1979 (Summaries of research activities = 
New York State Univ.), 4:47835 (COO-50001-1) 
PIONS PLUS/ELECTROPRODUCTION 
Electroproduction of charged pions from 'C leading to discrete 
final nuclear states, 4:47759 
PIONS PLUS/MULTIPLE PRODUCTION 
Multiplicity of secondary particles as a function of the number of 
collisions of 77~ mesons with nucleons of the carbon nucleus at 
p=40 GeV/c, 4:47678 
PIONS PLUS/PARTICLE PRODUCTION 
Pion production in the “Ar + ‘Ca reaction at 1.05 GeV/ 
ape rs 4:47774 ‘ eocilel 
Study of inclusive spectra of secondary char, icles 
produced in 7r~ 10 interactions at 40 GeV/c, 4:47677 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA GAS PIPELINE 
ALASKA OIL PIPELINE 
PIPELINES/HYDRAULICS 
Determination of the actual hydraulic characteristics of a main oil 
ipeline, 4:45911 
PIPES/DESIGN 
High-temperature piping desi: ae 
technical progress report, October 1978-March 1979 (LMFBR), 
4:46457 (ESG-DOE- 13274 
PIPES/DYNAMIC LOADS 
Dynamic loads induced by severe storms in elastic cold water 
pipes attached to OTEC ships by fixed and hinged connections, 
4:46159 (CONF-780236-P2) 
Methods for reducing structural loads on OTEC plant cold water 
P ay 4:46157 (CONF-780236-P2) 
OTEC cold aoe pipe design loads, 4:46158 (CONF-780236-P2) 
PIPES/SUPPO 
—— tend SUPAN: a post r for the analysis of 
beam type piping supports, 4:47153 (RE-A-79-051) 
PLANKTON 
See also PHYTOPLANKTON 
ZOOPLANKTON 
PLANKTON/PRODUCTIVITY 
Behavior of nearsurface ocean currents, plankton biology benthic 
currents and ocean temperatures to depths of 2200 feet at a 
potential OTEC site off Keahole Point, Hawaii, 4:46149 
(CONF-780236-P1) 
PLANT DISEASES/PATHOGENESIS 
Vegetation surfaces: a platform for pollutant/parasite interactions, 
4:47529 (CONF-790573-1) 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
FORAGE 
NICOTIANA 


SHRUBS 
PLANTS/BIOCHEMICAL REACTION KINETICS 
Metabolic oR and pathways in green plant cells and leaves, 
4:47470 (LBL-8623) 





PLANTS/BIOCHEMISTRY 


PLANTS/BIOCHEMISTRY 
Chemical Biodynamics Division. Annual report 1978, 4:47466 
(LBL-8623) 
PLANTS/CHEMICAL ANALYSIS 
Hydrocarbon-producing plants and their manipulation, 4:47469 
(LBL-8623) 
PLANTS/ENERGY CONVERSION 
Hydrocarbon-producing plants and their manipulation, 4:47469 
(LBL-8623) 
PLANTS/METABOLISM 
Metabolic regulation and pathways in green plant cells and leaves, 
4:47470 (LBL-8623) 
PLANTS/SENSITIVITY 
Vegetation surfaces: a platform for pollutant/parasite interactions, 
4:47529 (CONF-19057 73-1) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
OPTICALLY THIN PLASMA 
QUIESCENT PLASMA 
PLASMA/RADIATIONS 
Methods for reconstructing spatial distributions of radiation from 
plasmas, 4:47898 (PPPL-1557) 
PLASMA BEAM INJECTION/MAGNETIC FIELDS 
Propagation of a wide ion beam into a magnetic barrier, 4:47917 
PLASMA DIAGNOSTICS/ELECTRIC DI ARGES 
Mass spectrometry of a gas-discharge, 4:47891 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 
Probe characteristics in a synthesized magnetoplasma stream, 
4:47890 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
A method for treating the sheath size in the Langmuir Mott-Smith 
equations. Environmental research papers, 4:47579 (AD-A- 
058961) 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
Feedback-stabilized fractional fringe laser interferometer for 
plasma density measurements, 4:47886 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
Probe characteristics in a synthesized magnetoplasma stream, 


4:47890 
PLASMA DIAGNOSTICS/LUMINOSITY 
Plasma luminosity fluctuations as a diagnostic tool, 4:46856 
PLASMA DIAGNOSTICS/MACH-ZEHNDER 
INTERFEROMETER 
Quasi-quadrature interferometer for plasma density radial profile 
measurements, 4:47885 
PLASMA DIAGNOSTICS/MAGNETIC FIELDS 
Probe characteristics in a synthesized magnetoplasma stream, 
4:47890 
PLASMA DIAGNOSTICS/MASS SPECTROSCOPY 
Mass spectrometry of a gas-discharge, 4:47891 
PLASMA DIAGNOSTICS/NEUTRAL ATOM BEAM 
INJECTION 
Active diagnostics of impurity ions in the plasma of a T-4 
tokamak, 4:47892 
Multichord corpuscular diagnostics of a plasma pinch compressed 
by a magnetic field, 4:47883 
PLASMA DRIFT/PLASMA SIMULATION 
Kinetic effects on the convective plasma diffusion and the heat 
transport, 4:47914 (N-78-32871) 
PLASMA FOCUS DEVICES/MAGNETOHYDRODYNAMICS 
Two-dimensional magnetohydrodynamic calculations for a 5 MJ 
plasma focus, 4:47915 (UCRL-81832) 
PLASMA FOCUS DEVICES/TURBULENCE 
Infrared emission and scattering from the dense plasma focus. 
Final report, 15 January 1977-14 January 1978, 4:47893 (AD-A- 
059018) 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
TURBULENT HEATING 
PLASMA HEATING/RADIOWAVE RADIATION 
Heating of thermonuclear toroidal plasmas, 4:47869 (CONF- 
7709167-) 
PLASMA INSTABILITY 
See also DECAY INSTABILITY 
PLASMA MACROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
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TWO-STREAM INSTABILITY 
Electrostatic low-frequency instability of cylindrical tokamak, 
4:47933 (N-78-32872) 
PLASMA INSTABILITY/DISPERSION RELATIONS 
Electrostatic temperature rod drift instabilities, 4:47936 
PLASMA MACROINSTABILITI 
See also KINK INSTABILI 1Y 
PARAMETRIC INSTABILITIES 
TEARING INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
Stability of tokamaks with elongated cross section, 4:47938 
—= a at -B _ for cylindrical symmetry, 4:47923 
PLASMA PRODUCTION/SHOCK TUBES 
i — in an electric shock tube with pulsed gas injection, 


PLASMA SHEET 
Multiple-satellite studies of magnetospheric substorms: plasma 
sheet recovery and the poleward leap of auroral-zone activity, 
4:47586 (N-79-12633) 
PLASMA SIMULATION/ALGORITHMS 
Analysis of the time integration in plasma simulation, 4:47920 
PLASMA WAVES/ALFVEN WAV 
Alfven resonance effects on magnetosonic modes in large 
tokamaks, 4:47949 
PLASMA WAVES/INTERACTIONS 
Enhanced interaction between electrons and large amplitude 
lasma waves by a dc electric field, 4:47947 


‘ PLASMA WAVES/MAGNETOHYDRODYNAMICS 


Alfven resonance effects on magnetosonic modes in large 
tokamaks, 4:47949 
PLASMA WAVES/RADIATIONS 
Radiation phenomena of plasma waves. part 2: radiation from 
point sources, 4:47943 (N-78-32869) 
Radiation phenomena of plasma waves. part 3: radiation from 
finite sources, 4:47944 (N-78-32870) 
PLASMA WAVES/RESONANCE 
Non-linear converging resonance cones, 4:47946 (PPPL-1549) 
PLASMA WAVES/TOKAMAK DEVICES 
Alfven resonance effects on magnetosonic modes in large 
tokamaks, 4:47949 
PLASMA WAVES/TWO-STREAM INSTABILITY 
Enhanced interaction between electrons and a amplitude 
plasma waves by a dc electric field, 4:47947 
PLASMA WAVES/WAVE PROPAGATION 
Nonlinear propagation of the extraordinary mode in a hot 
magnetoplasma, 4:47945 (N-78-32874) 
CS 


See also POLYETHYLENES 
POLYSTYRENE 
THERMOPLASTICS 
PLASTICS/WEATHERING 
Weatherability tests of plastic glazing materials for collectors, 
4:46234 (UCRL-81877) 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/HEAT TRANSFER 
Thin disk on a convectively cooled plate : application to heat flux 
measurement errors, 4:47232 
PLATINUM/FRENKEL DEFECTS 
Close pair recombinations in irradiated platinum, 4:47032 
PLATINUM/PHYSICAL RADIATION EFFECTS 
Close pair recombinations in irradiated platinum, 4:47032 
Positron trapping defects in Pt, Al, and Al-0.1-at.% Mg following 
d-Be neutron irradiation, 4:47014 (BNL-26183) 
PLATINUM ALLOYS/MAGNETIC PROPERTIES 
Neutron-diffraction study of the magnetic structure of MnPt 
alloys, 4:46998 
PLATINUM ALLOYS/NEUTRON DIFFRACTION 
Neutron-diffraction study of the magnetic structure of MnPt 
alloys, 4:46998 
PLATINUM ALLOYS/SURFACE PROPERTIES 
Surface characterization of catalytically active metal, alloy, and 
compound films. Progress report, September 1, 1978-August 31, 
1979 (Ag-Cu, Pd-Cu, Pt-Au), 4:46985 (COO-4496-2) 
PLBR REACTOR/REACTOR PROTECTION SYSTEMS 
Optimization and common cause analysis of a prototype large 
breeder reactor safety system, 4:46634 (CONF-7908 16-2) 
PLT DEVICES 
(Princeton Large Torus.) 
PLT DEVICES/ICR HEATING 
Fast wave heating of two-ion plasmas in the Princeton large torus 
through minority cyclotron resonance damping, 4:47877 
(PPPL-1554) 
PLT DEVICES/KINK INSTABILITY 
Successor oscillations of internal disruptive instabilities in the PLT 
em. 4:47934 (PPPL-1553) 
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PLUMES/MATHEMATICAL MODELS 
Mathematical model for multiple cooling tower plumes. Final 
report, 4:47403 (PB-286364) 
PLUTONIUM/ADSORPTION 
Laboratory studies of radionuclide distributions between selected 
a and geologic media. Progress report, January 1- 
arch 31, 1979, 4:45997 (LA-7780-PR) 
Waste isolation safety assessment program. Controlled sample 
rogram publication number 2: interlaboratory comparison of 
batch Kd values, 4:46006 (PNL-2872) 
PLUTONIUM/AIR TRANSPORT 
Review of criteria for packaging plutonium for transport by air. 
Technical report, 4:47179 (PB-287479) 
PLUTONIUM/ELECTROREFINING 
Preparation and chemical characterization of plutonium-239 metal 
used for half-life measurement, 4:47138 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
Evaluation of in-line nondestructive assay systems. Progress 
report, January 1-March 31, 1979, 4:46014 (LA-7859-PR) 
PLUTONIUM/RADIOCHEMICAL ANALYSIS 
Simultaneous determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
PLUTONIUM/SEPARATION PROCESSES 
Method for dissolving plutonium oxide with HI and separating 
plutonium (DOE patent), 4:47137 
PLUTONIUM 235/RADIOCHEMICAL ANALYSIS 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, 4:47418 (PB-287559) 
PLUTONIUM 235/RADIOECOLOGICAL CONCENTRATION 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
poe report, 4:47418 (PB-287559) 
PLUTONIUM 237/EXCRETION 
Dependency of chelation efficacy upon time after first DTPA 
injection (Beagles, 7*1Am, 7°7Pu, and **Pu retention), 4:47522 
PLUTONIUM 238/BIOLOGICAL ACCUMULATION 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PLUTONIUM 238/FOLIAR UPTAKE 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PLUTONIUM 238/INHALATION 
Two ?**Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
PLUTONIUM 238/RADIATION MONITORING 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
PLUTONIUM 238/RADIOECOLOGICAL CONCENTRATION 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PLUTONIUM 238/RBE 
Predictive model of early mortality following acute inhalation of 
PuO: aerosols (Extrapolation of beagle data to man), 4:47519 
PLUTONIUM 238/ROOT ABSORPTION 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PLUTONIUM 238/TISSUE DISTRIBUTION 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PLUTONIUM 239/ALPHA DECAY 
Calorimetric determination of the specific power of plutonium- 
239, 4:47795 
Calorimetric determination of the half-life of plutonium-239, 
4:47799 
Half-life of ?°°Pu: by specific activity measurements and by mass 
spectrometric determination of daughter growth, 4:47796 
Half life of 7°°Pu, 4:47798 
Measurement of the half life of plutonium-239 by the U.S. Half- 
Life Evaluation Committee, 4:47800 
Plutonium-239 half-life determined by isotope dilution mass 
spectrometric measurement of grown-in uranium-235, 4:47797 
PLUTONIUM 239/BIOLOGICAL ACCUMULATION 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PLUTONIUM 239/EXCRETION 
Dependency of chelation efficacy upon time after first DTPA 
injection (Beagles, 7**Am, *°’Pu, and **Pu retention), 4:47522 
PLUTONIUM 239/FOLIAR UPTAKE 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 


PLUTONIUM OXIDES/LUNG CLEARANCE 


PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PLUTONIUM 239/RBE 
Predictive model of early mortality following acute inhalation of 
PuOz aerosols yn en of — data to man), 4:47519 
PLUTONIUM 239/ROOT ABSORPTION 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PLUTONIUM 239/SPONTANEOUS FISSION 
Calorimetric determination of the specific power of plutonium- 
239, 4:47795 
PLUTONIUM 239/TISSUE DISTRIBUTION 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Evaluation of the Pu-239 data for ENDF/B-V, 4:47802 (GEFR- 
00247 


Symposium summary: nuclear data problems for thermal reactor 
applications, 4:46544 (EPRI-NP-1098-S4) 
PLUK INIUM 240/ENERGY LEVELS 
Evaluation of the Pu-239 data for ENDF/B-V, 4:47802 (GEFR- 


00247) 
PLUTONIUM 240/RADIOCHEMICAL ANALYSIS 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, 4:47418 (PB-287559) 
PLUTONIUM 240/RADIOECOLOGICAL CONCENTRATION 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, 4:47418 (PB-287559) 
PLUTONIUM 240 TARGET/NEUTRON REACTIONS 
Measurement of the subthreshold neutron fission cross section of 
plutonium-240 in the energy range from 10 to 250 keV (Cross 
section structure), 4:47806 
Neutron capture cross section ratios of plutonium-240 and 
plutonium-242 versus gold-197 in the energy range from 50 to 
250 keV, 4:47803 
PLUTONIUM 241/NEUTRON REACTIONS 
Symposium summary: nuclear data problems for thermal reactor 
applications, 4:46544 (EPRI-NP-1098-S4) 
PLUTONIUM 241 TARGET/NEUTRON REACTIONS 
Fission yields for thermal-neutron fission of plutonium-241, 
4:47791 
PLUTONIUM 242 TARGET/NEUTRON REACTIONS 
Neutron capture cross section ratios of plutonium-240 and 
plutonium-242 versus gold-197 in the energy range from 50 to 
250 keV, 4:47803 
PLUTONIUM 244/PRODUCTION 
Transuranium processing plant report of production, status, and 
plans for the period January 1, 1978-September 30, 1978, 
4:47139 (ORNL-5531) 
PLUTONIUM DIOXIDE/MICROSTRUCTURE 
Analysis of the structure and the thermal behavior of the UO+- 
PuO, fuel in the irradiation experiment FR2 capsule test series 
5a (LMFBR), 4:46483 (DOE-tr-175) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Analysis of the structure and the thermal behavior of the UO:- 
PuO, fuel in the irradiation experiment FR2 capsule test series 
5a (LMFBR), 4:46483 (DOE-tr-175) 
PLUTONIUM DIOXIDE/RBE 
Predictive model of early mortality following acute inhalation of 
PuO: aerosols (Extrapolation of beagle data to man), 4:47519 
PLUTONIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Thermodynamic calculation and experimental determination of 
the equation of state of oxide fuels up to 5000 K, 4:46647 (KFK- 


2689) 
PLUTONIUM ISOTOPES/RETENTION 
Analysis of hepatic retention of plutonium in the mouse, 4:47524 
PLUTONIUM NITRATES/EVAPORATION 
Simple model of a plutonium nitrate concentrator, 4:46023 
(UCRL-52711) 
PLUTONIUM NITRATES/EXCRETION 
Two **Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
PLUTONIUM NITRATES/LUNG CLEARANCE 
Two 7°*Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
PLUTONIUM NITRATES/RENAL CLEARANCE 
Two *°*Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
PLUTONIUM OXIDES/DISSOLUTION 
Method for dissolving plutonium oxide with HI and separating 
plutonium (DOE patent), 4:47137 
PLUTONIUM OXIDES/EXCRETION 
Two **Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
PLUTONIUM OXIDES/LUNG CLEARANCE 
Two ”**Pu inhalation incid :nts, 4:47520 (DPSPU-78-30-4) 
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PLUTONIUM OXIDES/RENAL CLEARANCE 
Two ***Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
PLUTONIUM OXIDES/SINTERING 
Plutonia particle behavior during the sintering of mixed oxide 
fuels, 4:47038 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMONITIS/RADIOINDUCTION 
Predictive model of early mortality following acute inhalation of 
PuO: aerosols (Extrapolation of beagle data to man), 4:47519 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLARIZED TARGETS/MATERIALS 
Report of the workshop on polarized target materials, 4:47277 
POLARIZED TARGETS/PHYSICAL RADIATION EFFECTS 
Report of the workshop on polarized target materials, 4:47277 
POLLUTION 
(For nonradioactive pollution only; see also CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
THERMAL POLLUTION 
WATER POLLUTION 
Inorganic emissions measurements, 4:47377 (EPA-600/7-78-168) 
POLLUTION/CHEMICAL ANALYSIS 
Critique of organic Level-1 analysis, 4:47378 (EPA-600/7-78-168) 
Synthetic fuels production: analysis of process by-products from a 
laboratory scale coal gasifier, 4:45844 (EPA-600/7-78-168) 
POLLUTION/ENVIRONMENTAL EFFECTS 
Field evaluation of the SASS train and Level-1 procedures 
(Source assessment sampling system), 4:47376 (EPA-600/7-78- 
168 


POLLUTION/EVALUATION 
Field evaluation of the SASS train and Level-1 procedures 
(Source assessment sampling system), 4:47376 (EPA-600/7-78- 


168) 
POLLUTION/HEALTH HAZARDS 
Biological testing methodology, 4:47443 (EPA-600/7-78-168) 
POLLUTION/MEASURING METHODS 
Environmental assessment measurement techniques for fugitive 
emissions, 4:47379 (EPA-600/7-78-168) 
POLLUTION ABATEMENT 
See also AIR POLLUTION ABATEMENT 
POLLUTION ABATEMENT/COMPARATIVE EVALUATIONS 
Environmental control implications of generating electric power 
from coal, 4:45841 (ANL/ECT-2) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
Assessment of atmospheric emissions from petroleum refining, 
4:47380 (EPA-600/7-78-168) 
POLLUTION CONTROL/COMPARATIVE EVALUATIONS 
Environmental control implications of generating electric power 
from coal, 4:45841 (ANL/ECT-2) 
POLLUTION CONTROL/COST 
Small price to pay: inflation and environmental controls, 4:46779 
POLLUTION CONTROL/DECISION MAKING 
Source Assessment methodology, 4:47374 (EPA-600/7-78-168) 
POLLUTION CONTROL/LEGAL ASPECTS 
Integrated approach to assessment and control of industrial 
pollution problems, 4:47373 (EPA-600/7-78-168) 
POLLUTION REGULATIONS/ECONOMIC IMPACT 
Electric utility steam generating units background information for 
proposed SO2 emission standards. Final report, 4:47386 (PB- 
286225) 
POLLUTION REGULATIONS/ENVIRONMENTAL IMPACTS 
Electric utility steam generating units background information for 
proposed SO2 emission standards. Final report, 4:47386 (PB- 
286225) 
POLORIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLYCRYSTALS/GRAIN BOUNDARIES 
Diffusional mass transport in polycrystals containing stationary or 
migrating grain boundaries, 4:47832 (COO-5002-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL TRANSPORT 
Critical pathways of polycyclic aromatic hydrocarbons in aquatic 
environments, 4:47430 (CONF-790486-3) 
POLYCYCLIC AROMATIC HYDROCARBONS/MUTAGENESIS 
Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS/BINDING ENERGY 
Host-guest complexation. 16. Synthesis and cation binding 
characteristics of macrocyclic polyethers containing convergent 
methoxyary] groups, 4:47119 
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POLYETHYLENE GLYCOLS/SYNTHESIS 
Host-guest complexation. 16. Synthesis and cation binding 
characteristics of macrocyclic polyethers containing convergent 
methoxyaryl groups, 4:47119 
POLYETHYLE /SURFACE ENERGY 
Corona-discharge treatment of polymeric films. II. Chemical 
studies, 4:47116 (UCRL-82709) 
POLYETHYLENES/SURFACE TREATMENTS 
Corona-discharge treatment of polymeric films. II. Chemical 
studies, 4:47116 (UCRL-82709) 
POLYMERS 
See also PLASTICS 
POLYMERS/ELECTRICAL PROPERTIES 
Shock-induced electrical switching in polymeric films, 4:47147 
(CONF-790540-11) 
POLYMERS/FLUORESCENCE 
Fluorescent scattering by anisotropic molecules embedded in 
small particles, 4:47631 
POLYPEPTIDES/SPIN-LATTICE RELAXATION 
Biophysics, 4:47472 (LBL-8623) 
POLYSTYRENE/ABLATION 
Plasma-laser interactions with solid polystyrene microspheres. 
Interim technical report, 4:47977 (AD-A-059049) 
POLYSTYRENE/LASER IMPLOSIONS 
Plasma-laser interactions with solid polystyrene microspheres. 
Interim technical report, 4:47977 (AD-A-059049) 
INDS 


See LAKES 
POOL BOILING/HEAT TRANSFER 
Heat removal characteristics of volume-heated boiling Is with 
inclined boundaries in bubbly flow regime, 4:47224 (BNL- 
NUREG-26083) 
POOL BOILING/MATHEMATICAL MODELS 
Heat removal characteristics of volume-heated boilir.g pools with 
inclined boundaries in bubbly flow regime, 4:47224 (BNL- 
NUREG-26083) 
POOR PEOPLE 
See LOW INCOME GROUPS 
POPULATION DYNAMICS/DATA ACQUISITION 
Computer generated movies to display biotelemetry data (Habitat 
studies of elk in New Mexico), 4:47406 (LA-UR-79-1231) 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/GENETICS 
Excursions along the interface between disruptive and stabilizing 
selection, 4:47487 (DOE/EV/71005-45) 
POROUS MATERIALS/NATURAL CONVECTION 
Steady thermal convection from a concentrated source in a porous 
medium, 4:47228 (SAND-78-2283C) 
PORTLAND CEMENT/ADDITIVES 
Potential for energy conservation through the use of slag and fly 
ash in concrete. Final report, 4:46914 (SAN-1699-T1) 
POSITRON SOURCES/DESIGN 
Precision measurement of annihilation point spread distributions 
for medically important positron emitters, 4:47493 (LBL-9169) 
POST-IRRADIATION THERAPY/TIME DEPENDENCE 
Dependency of chelation efficacy upon time after first DTPA 
injection (Beagles, *41Am, 7°7Pu, and **Pu retention), 4:47522 
POTASSIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
POTASSIUM/CLATHRATES 
Phase transitions in potassium-intercalated graphite: KC2s, 4:47066 
POTASSIUM/ELE IC CONDUCTIVITY 
First principles pseudopotential calculations of electronic and 
atomic properties of solid and liquid alkali metals , 4:47595 (AD- 


A-058828) 
POTASSIUM/ELECTRONIC STRUCTURE 
First principles pseudopotential calculations of electronic and 
atomic properties of solid and liquid alkali metals , 4:47595 (AD- 
A-058828) 
POTASSIUM/ENERGY LEVELS 
Ordering of atomic energy levels in excited states (Quantum 
defects, K ordering, zero-energy scattering phase shift), 4:47623 
(CU-TP-135) 
POTASSIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
POTASSIUM/IONIC CONDUCTIVITY 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-AlzOs, 4:46984 (CONF-790538-7) 
Properties of single crystal beta’’-aluminas, 4:47048 (CONF- 
790538-9) 
POTASSIUM/METALLURGICAL EFFECTS 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-Al2Os, 4:46984 (CONF-790538-7) 
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POTASSIUM/ORDER-DISORDER TRANSFORMATIONS 

Phase transitions in potassium-intercalated graphite: KC2s, 4:47066 

POTASSIUM/PHASE TRANSFORMATIONS 
Phase transitions in potassium-intercalated graphite: KC2s, 4:47066 
POTASSIUM/RAMAN SPECTRA 

Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 

B-AlzOs, 4:46984 (CONF-790538-7) 
POTASSIUM ALLOYS/IONIC CONDUCTIVITY 

Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-AlzOs, 4:46984 (CONF-790538-7) 

POTASSIUM ALLOYS/PRESSURE MEASUREMENT 

Summary of work done pursuant to Purchase Order No. 3268909, 
4:46989 (UCRL-15021) 

POTASSIUM ALLOYS/RAMAN SPECTRA 

Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-AlzOs, 4:46984 (CONF-790538-7) 

POTASSIUM ALLOYS/TEMPERATURE MEASUREMENT 

Summary of work done pursuant to Purchase Order No. 3268909, 
4:46989 (UCRL-15021 

POTASSIUM CARBONATES/CATALYTIC EFFECTS 

Chemistry of coal gasification, 4:45785 (CONF-780372-) 

POTASSIUM FLUORIDES/CRYSTAL GROWTH 

Potassium terbium fluoride crystal growth development for 
faraday rotator discs fabrication, 6 July 1978-6 February 1979, 
4:47990 (UCRL-15031) 

POTASSIUM PERCHLORATES/DIELECTRIC PROPERTIES 

Concurrent dielectric analysis: differential thermal analysis, 
4:47107 

POTASSIUM PERCHLORATES/DIFFERENTIAL THERMAL 

ANALYSIS 

Concurrent dielectric analysis: differential thermal analysis, 
4:47107 

POWDER METALLURGY/SPATIAL DISTRIBUTION 
Survey of procedures for estimating the distribution of spherical 
particles from plane sections, 4:46940 (LA-UR-79-1229) 
POWER DEMAND/FORECASTING 
Economic Analysis Section, 4:46771 (ORNL-5513) 
POWER DEMAND/REGIONAL ANALYSIS 
Economic Analysis Section, 4:46771 (ORNL-5513) 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/ECONOMICS 

Study of benefits of improved powerplant reliability and 
productivity. Phase 1 report. Factors considered in planning 
generation, 4:46825 (DOE/TIC-10378) 

POWER GENERATION/ENERGY CONSERVATION 

Study of benefits of improved powerplant reliability and 
productivity. Phase | report. Factors considered in planning 
generation, 4:46825 (DOE/TIC-10378) 

POWER GENERATION/ENERGY MODELS 

Dynamic Energy System Optimization Model (DESOM), 4:46761 
(EPRI-EA-1079) 

POWER GENERATION/FUEL SUBSTITUTION 

Distribution and classification of local socio-economic impacts 
from energy development, 4:46765 (CONF-79048 1-1) 

POWER GENERATION/PLANNING 

Generation planning from a utility viewpoint, 4:46110 (CONF- 
780383-) 

Study of benefits of improved powerplant reliability and 
productivity. Phase 1 report. Factors considered in planning 
generation, 4:46825 (DOE/TIC-10378) 

POWER GENERATION/SOCIO-ECONOMIC FACTORS 

Distribution and classification of local socio-economic impacts 
from energy development, 4:46765 (CONF-79048 1-1) 

POWER PLANTS 

See also COMPRESSED AIR STORAGE POWER PLANTS 

DUAL-PURPOSE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 

POWER PLANTS/AVAILABILITY 

Analysis of utility industry data systems. Final report, 4:46821 
(EPRI-NP-1064) 

POWER PLANTS/EMISSION 

Transformation of POM in power plant emissions, 4:45845 (EPA- 
600/7-78-168) 

POWER PLANTS/ENVIRONMENTAL IMPACTS 

Fish protection at steam-electric power plants: alternative 
screening devices, 4:47525 (ORNL/TM-6472) 

POWER PLANTS/PLANNING 

Generation system planning: a review of concepts and analytical 

methods, 4:46101 (CONF-780383-) 
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POWER PLANTS/RELIABILITY 
Analysis of ae data systems. Final report, 4:46821 
(EPRI-NP-1064) 
POWER PLANTS/SITE SELECTION 
An integrated regional approach to regulating energy rey 
siting. Volume I. Fina oe on Phase 1, 15 September 1977-30 
June 1978, 4:46809 (PB-287103) 
An integrated regional approach to te energy facilit 
siting. Volume II. Final report on Phase 1, 15 September 1977- 
30 June 1978, 4:46810 (PB-287104) 
POWER PLANTS/WATER REQUIREMENTS 
A systematic examination of issues in conjunctive use of ground 
and surface waters. Final report, 4:47425 (PB-285958) 
POWER REACTORS 
See also AVR REACTOR 
BELOYARSK-3 REACTOR 
BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
CONNECTICUT YANKEE REACTOR 
DAVIS BESSE-1 REACTOR 
DAVIS BESSE-2 REACTOR 
DAVIS BESSE-3 REACTOR 
DFR REACTOR 
DRAGON REACTOR 
EBR-2 REACTOR 
EGCR REACTOR 
HARTSVILLE-1 REACTOR 
HARTSVILLE-2 REACTOR 
HARTSVILLE-3 REACTOR 
HARTSVILLE-4 REACTOR 
JOYO REACTOR 
KNK REACTOR 
KNK-2 REACTOR 
MONJU REACTOR 
N-REACTOR 
OCONEE-I REACTOR 
OYSTER CREEK-1 REACTOR 
PEC BRASIMONE REACTOR 
PFR REACTOR 
PHENIX REACTOR 
PILGRIM-2 REACTOR 
PLBR REACTOR 
PRESSURE TUBE REACTORS 
SEQUOYAH-I REACTOR 
SEQUOYAH-2 REACTOR 
SNR-1 REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
THTR-300 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
POWER REACTORS/BIBLIOGRAPHIES 
Title list of documents made publicly available, 4:46538 (NUREG- 
0540(Vol.1)(No.4)) 
POWER REACTORS/EMBRITTLEMENT 
Alloy design for long time stability. Final report, 4:46956 (EPRI- 
FP-1068 


POWER REACTORS/MELTDOWN 

Expert opinion and statistical evidence: an application to reactor 

core melt frequency, 4:46688 
POWER REACTORS/PRESSURE VESSELS 

Critical experiments, measurements and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels, 
4:46665 (NUREG/CR-0825) 

Estimate of feasibility to develop acoustic emission: flaw 
relationships for inservice monitoring of nuclear pressure 
vessels, 4:46559 (NUREG/CR-0800) 

Experimental vibration study of in-air and fluid coupled co-axial 
cylinders, 4:46553 (CONF-790802-39) 

Experimental seismic test of fluid coupled co-axial cylinders, 
4:46552 (CONF-790802-36) 

Pressure boundary technology program: progress 1974-1978. 
Special report, 4:46557 (EPRI- Pt 105-SR) 

POWER REACTORS/REACTOR COMPONENTS 

Common-mode/common-cause failure: a review and a 
bibliography, 4:46654 (NUREG/CR-0566) 

POWER REACTORS/REACTOR COOLING SYSTEMS 

Pressure boundary technology program: 7 1974-1978. 
Special report, 4:46557 (EPRI-NP-1103-SR) 

POWER REACTORS/REACTOR KINETICS 
Determination of power reactor resonance by the rod-drop 
method, 4:46547 
POWER REACTORS/REACTOR MATERIALS 
= design for long time stability. Final report, 4:46956 (EPRI- 
- 1068) 


Development of a standard methodology for the correlation and 
extrapolation of elevated temperature. Volume 1. A summary of 
a State-of-the-art review and a workshop. Final report, 4:46555 
(EPRI-FP-1062(Vol.1)) 





POWER REACTORS/STEAM GENERATORS 


POWER REACTORS/STEAM GENERATORS 
Multifrequency eddy current system for steam generator tubing 
inspection. Volume 1: Progress Summary. Interim report, 
4:46556 (EPRI-NP-758(Vol.1)) 
Vapor generator steam drum spray heat (Patent), 4:46566 
POWER SUBSTATIONS/ELECTRICAL INSULATION 
Investigation of high-voltage particle-initiated breakdown in gas- 
insulated systems. Final report, 4:46369 (EPRI-EL-1007) 
POWER SUPPLIES/DESIGN 
300-kJ, 200-kA Marx module for Antares, 4:47967 (LA- UR-79- 
1574) 
High voltage power supply module (Apr 1978) (Engineering 
Methods), 4:47244 (CAPE-2622) 
POWER SUPPLIES/ELECTRONIC CIRCUITS 
Low-cost RF system for a 2-megahertz heavy ion linear 
accelerator, 4:47276 (BNL-50960) 
POWER SUPPLIES/LIFETIME 
Repetitively pulsed electron beam diode lifetime and stability, 
4:47970 (SAND-79-0551C) 
POWER SUPPLIES/STABILITY 
Repetitively pulsed electron beam diode lifetime and stability, 
4:47970 (SAND-79-0551C) 
POWER SUPPLIES/SWITCHES 
Early counterpulse technique applied to vacuum interrupters, 
4:47968 (LA-UR-79-1595) 
POWER SYSTEMS/LOAD MANAGEMENT 
Energy Conservation Section, 4:46801 (ORNL-5513) 
POWER SYSTEMS/MATHEMATICAL MODELS 
Power distribution guidelines, 4:46365 (AD-A-059127) 
POWER SYSTEMS/PLANNING 
National power grid: some considerations, 4:46828 
POWER SYSTEMS/STABILIZATION 
Superconducting magnetic energy storage for electric power 
system dynamic stabilization, 4:46693 (LA-UR-79-1220) 
Superconducting Magnetic Energy Storage for electric power 
system dynamic stabilization, 4:46373 (LA-UR-79-1220(Rev.)) 
POWER TRANSMISSION 
See also MICROWAVE POWER TRANSMISSION 
POWER TRANSMISSION/MAGNETIC INSULATION 
Long self-magnetically insulated power transport experiments, 
4:47241 
POWER TRANSMISSION/SUPERCONDUCTING CABLES 
LASL NbsGe conductor development. Eleventh quarterly 


progress report, January 1-March 31, 1979, 4:46371 (LA-7864- 
PR) 


Wave propagation in a dc superconducting cable. Part I: analysis, 
4:46372 (LA-UR-79-226) 
POWER TRANSMISSION LINES 
ag riser cable: problems and costs, 4:46124 (CONF-780236- 
1 


) 
POWER TRANSMISSION LINES/BIBLIOGRAPHIES 
Transmission lines: environmental and public policy 
considerations. An introduction and annotated bibliography. 
Environmental monitoring and data acquisition group, 4:46367 
(PB-286283) 
POWER TRANSMISSION LINES/EHV AC SYSTEMS 
High voltage lines: hazard at a distance, 4:46778 
POWER TRANSMISSION LINES/ENVIRONMENTAL 
EFFECTS 
Transmission lines: environmental and public policy 
considerations. An introduction and annotated bibliography. 
pie monitoring and data acquisition group, 4:46367 
( 83) 
POWER TRANSMISSION LINES/UNDERWATER 
Bottom power cables connecting floating power stations to shore, 
4:46123 (CONF-780236-P1) 
PRANDTL NUMBER 
Course lecture (CE-3143): practical heat convection (3 Apr 1979) 
(Engineering Materials), 4:47234 (CAPE-2624) 
PREAMPLIFIERS/ELECTRONIC CIRCUITS 
Energy-dependent losses in pulsed-feedback preamplifiers, 4:47309 
(LBL-8135) 
PREAMPLIFIERS/PERFORMANCE 
Energy-dependent losses in pulsed-feedback preamplifiers, 4:47309 
(LBL-8135) 
PRESSURE GAGES/PERFORMANCE TESTING 
Low impedance manganin stress gauge 1603) for severe shock 
wave environments, 4:47338 (UCRL-8160 
PRESSURE TUBE REACTORS/PRESSURE TUBES 
Stress relaxation analysis and irradiation creep and swelling in 
pressure tubes, 4:46439 (CONF-790802-27) 
PRESSURE TUBES/CREEP 
Stress relaxation analysis and irradiation creep and swelling in 
pressure tubes, 4:46439 (CONF-790802-27) 
PRESSURE TUBES/PHYSICAL RADIATION EFFECTS 
Stress relaxation analysis and irradiation creep and swelling in 
pressure tubes, 4:46439 (CONF-790802-27) 
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PRESSURE TUBES/STRESS RELAXATION 
Stress relaxation — and irradiation creep and swelling in 
ressure tubes, 4:46439 (CONF-790802-27) 
P URE VESSELS 
Fracture mechanics practice for crack arrest, 4:46977 
Interim report on the EPRI surveillance program, 4:46982 
Significance of warm prestress to crack initiation during thermal 
shock, 4:46980 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Estimate of feasibility to develop acoustic emission: flaw 
relationshi aaa for inservice monitoring of nuclear pressure 
vessels, 4:46559 (NUREG/CR-0800) 
PRESSURE VESSELS/CRACKS 
Effects of specimen and vessels size on toughness measurements 
and crack propagation in ductile structures, 4:46978 
PRESSURE V /FABRICATION 
Development of automated — process for field fabrication 
of thick walled pressure vessels. First quarter technical progress 
report, 4:47148 (DOE/TIC-10080) 
Development of automated welding processes for field fabrication 
of thick-walled pressure vessels: electron beam method. Fifth 
qaeaty report, October 1-December 31, 1978, 4:46946 (FE- 


) 
PRESSURE VESSELS/FLUID MECHANICS 
Experimental vibration study of in-air and fluid coupled co-axial 
cylinders, 4:46553 (CONF-790802-39) 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Critical experiments, measurements and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels, 
4:46665 (NUREG/CR-0825) 
PRESSURE VESSELS/HEAT FLOW 
Heat and moisture flow in concrete as a function of temperature, 
4:46564 (N-79-12152) 
PRESSURE VESSELS/HEAT TRANSFER 
Study of heat transfer through refractory lined gasifier vessel 
walls. Final report, 4:45803 (HCP/T2210-01) 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Estimate of feasibility to develop acoustic emission: flaw 
relationshi _ for inservice monitoring of nuclear pressure 
vessels, 4:46559 (NUREG/CR.-0800) 
PRESSURE VESSELS/MECHANICAL VIBRATIONS 
Experimental vibration study of in-air and fluid coupled co-axial 
cylinders, 4:46553 (CONF-790802-39) 
PRESSURE VESSELS/NEUTRON DOSIMETRY 
LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
rae report, July-September 1978, 4:46412 (NUREG/CR- 
551) 


PRESSURE VESSELS/NEUTRON FLUENCE 
SAI/EPRI Albedo Information Library (BWR; PWR), 4:46409 
(EPRI-NP-1017) 
PRESSURE VESSELS/NONDESTRUCTIVE TESTING 
Nondestructive examination er an to ASME Boiler and 
Pressure Vessel Code, Section V), 4:46537 (RDT-F-3- 
6T(Rev.)(3-79)) 
PRESSURE VESSELS/RESEARCH PROGRAMS 
Pressure boundary technology program: i 1974-1978. 
Special report, 4:46557 (EPRI-NP-1103-SR) 
PRESSURE VESSELS/SEISMIC EFFECTS 
Experimental seismic test of fluid coupled co-axial cylinders, 
:46552 (CONF-790802-36) 
PRESSURE VESSELS/WELDING 
Development of automated welding process for field fabrication 
. thick walled pressure vessels. First quarter technical progress 
rt, 4:47148 (DOE/TIC-10080) 
PRES SSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE/HEAT FLOW 
Heat and moisture flow in concrete as a function of temperature, 
4:46564 (N-79-12152) 
PRESTRESSED CONCRETE/MOISTURE 
Heat and moisture flow in concrete as a function of temperature, 
4:46564 (N-79-12152) 
PRIMARY COOLANT CIRCUITS/FATIGUE 
Relevance of fatigue tests to cold leg piping. Final report (PWR), 
4:46669 (PB-286863) 
PRIMARY COOLANT CIRCUITS/PERFORMANCE 
Sodium component reliability data collection at CREDO 
(LMFBR), 4:46453 (CONF-790602-62 
PRIMARY COOLANT CIRCUITS/RELIABILITY 
Sodium component reliability data collection at CREDO 
(LMFBR), 4:46453 (CONF-790602-62) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS/PRODUCTION 
Moving a D.A. system from development to production, 4:47240 
(UCRL-82822) 
PROBABILITY/LECTURES 
Notes for a workshop on risk analysis and decision under 
uncertainty. The practical use of probabilistic and Bayesian 
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methodology inreal life risk assessment and decision problems, 
4:46679 (UCRL-15007) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROGRAMMING/AUTOMATION 
Prats) adaptation and program transformation, 4:48007 (CONF- 


PROGRAMMING/LECTURES 
Course lecture (CE-1316): notes using the CRAY computer (27 
Apr 1979) (En a Methods), 4:48031 (CAPE-2634) 
Course lecture (CE-3125): co oa programming (11 Jun 1979) 
(Engineering Methods), 4:48032 (CAPE-2635) 
PROGRAMMING LANGUAGES 
LASL-P code: an intermediate level vector language, 4:48009 
(LA-UR-79-350) 
PROGRAMMING LANGUAGES/MANUALS 
REBEL/BASIC: language, a user’s guide, 4:48020 (UCRL-52668) 
PROLIFERATION 
Balancing nonproliferation and energy security, 4:46787 
PROMETHAZINE 
See AMINES 
PROMPT NEUTRONS/MULTIPLICITY 
Evaluation of the Pu-239 data for ENDF/B-V, 4:47802 (GEFR- 
7 


00247) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE/COMBUSTION 
Radiation from burning hydrocarbon clouds, 4:47363 (DOE/EV- 
0036 


) 
PROPANE/MONITORING 
Review of the 1978 China Lake LNG dispersion experiments and 
instrumentation, 4:47367 (DOE/EV-0036) 
PROPENE 
See PROPYLENE 
PROPYLENE/SYNTHESIS 
Catalytic conversion of oxygenated compounds to low molecular 
weight olefins. Progress report, January 1-July 15, 1978, 4:46036 
(COO-4717-1) 
PROTACTINIUM/RADIOCHEMICAL ANALYSIS 
Simultaneous determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 
Manufacture of PLZT bonded lens assemblies (For the USAF 
EEU-2/P Thermal/Flash Protective Goggle), 4:47176 (SAND- 
79-0121C) 
PROTEINS 
See also HISTONES 
PEPTIDES 
PROTEINS/BINDING ENERGY 
Isolation and characterization of a Ca** carrier candidate from 
calf heart inner mitochondrial membrane, 4:47480 (UR-3490- 


1586) 
PROTEINS/BIOCHEMISTRY 
Isolation and characterization of a Ca®* carrier candidate from 
calf heart inner mitochondrial membrane, 4:47480 (UR-3490- 
158 


6) 
PROTEINS/RADIOLYSIS 
Radiation chemistry of amino acids, peptides and proteins in 
relation to the radiation sterilization of high-protein foods (106 
references), 4:47133 (LBL-8928) 
PROTON BEAMS/COLLIDING BEAMS 
Bunched-beam p-p™ and p-p collisions, 4:47299 (BNL-26240) 
PROTON BEAMS/POLARIZED BEAMS 
Acceleration of polarized ions in synchrotrons, 4:47271 
Hyperon beams as a source of polarized protons, 4:47274 
PROTON BEAMS/STOCHASTIC PROCESSES 
Prospects for stochastic cooling and anti pp colliding beams, 
4:47257 (CONF-7706150-P1) 
PROTON CHANNELING/RESEARCH PROGRAMS 
Channeling of pions and protons up to 25 GeV/c. Progress report, 
July 1, 1978-Marh 30, 1979 (Summaries of research activities at 
New York State Univ.), 4:47835 (COO-50001-1) 
PROTON REACTIONS/CAPTURE 
Study of the reaction p+d—-*He+7r° in the resonance region, 
4:47752 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
(p,n) reaction to ground- and excited-state analogs on the 
samarium isotopes: Importance of two-phonon coupling effects, 
4:47782 
Energy dependence of V/sub tau/ in the (p,n) reaction 10 to 30 
MeV, 4:47779 (UCRL-82588) 
Neutron spectra in decay of isobaric analog resonances in the 
reactions '°°Ag(p,n)'Cd and '*°In(p,n)!*Sn, 4:47785 


PROTON-PROTON INTERACTIONS/SCATTERING 


PROTON REACTIONS/ELASTIC SCATTERING 
Self-consistent description of low-lying states in doubly magic 
nuclei, 4:47807 
PROTON REACTIONS/INELASTIC SCATTERING 
‘Spin-orbit deformation’ in inelastic scattering of protons at 
medium energies (DWBA, angular distribution, collective 
model, analyzing powers), 4:47813 
Self-consistent description of low-lying states in doubly magic 
nuclei, 4:47807 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
PROTON REACTIONS/MODULATION 
Channeling of pions and protons up to 25 GeV/c. Progress report, 
July 1, 1978-Marh 30, 1979 (Summaries of research activities at 
New York State Univ.), 4:47835 (COO-50001-1) 
PROTON REACTIONS/MULTIPLE PRODUCTION 
Interactions of 400-GeV/c protons with emulsion nuclei. 
Multiplicity of charged particles, 4:47666 
Interaction of 400-GeV/c protons with emulsion nuclei. Angular 
distributions of shower particles, 4:47667 
PROTON REACTIONS/PARTICLE PRODUCTION 
Observation of decays of short-lived particles in an emulsion 
exposed to 400-GeV/c protons, 4:47664 
PROTON-ANTIPROTON INTERACTIONS 
Quark-antiquark colliding beam machines, 4:47652 
PROTON-ANTIPROTON INTERACTIONS/EXPERIMENT 
PLANNING 
Bunched-beam p-p~ and p-p collisions, 4:47299 (BNL-26240) 
PROTON-ANTIPROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Effective radius and total cross sections of hadron-hadron 
interactions of elementary particles, 4:47711 
PROTON-NUCLEON INTERACTIONS 
See also PROTON-PROTON INTERACTIONS 
PROTON-NUCLEON INTERACTIONS/PARTICLE 
PRODUCTION 
Direct search for charm in accelerator proton collisions, 4:47663 
PROTON-PROTON INTERACTIONS/ASYMMETRY 
Parity violation in the scattering of 15 MeV protons by hydrogen, 


4:47751 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Implications of nucleon-nucleon spin-polarisation measurements, 

4:47715 


Measurement of the energy dependence of Ao/sub T/ and A/sub 
nn/ for pp scattering in the 1-3 GeV/C region, 4:47658 
New impact picture for low- and high-energy proton-proton 
elastic scattering, 4:47714 
Polarization measurements in 77*~ p and pp elastic scattering at 100 
and 300 GeV/C, 4:47659 
Proton-proton elastic scattering spin correlative parameter A/sub 
nn/(©) at 643 and 796 MeV, 4:47657 
Pure spin total cross sections, 4:47656 
PROTON-PROTON INTERACTIONS/EXPERIMENT 
PLANNING 
Bunched-beam p-p~ and p-p collisions, 4:47299 (BNL-26240) 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive 7~ asymmetries near X=0, 4:47660 
Recent high p/sub T/ results from the CERN ISR (Review, cross 
sections), 4:47693 (COO-2232A-79) 
PROTON-PROTON INTERACTIONS/JET MODEL 
Recent high p/sub T/ results from the CERN ISR (Review, cross 
sections), 4:47693 (COO-2232A-79) 
PROTON-PROTON INTERACTIONS/MULTIPLICITY 
How fast does the multiplicity of particle production in p-p 
collisions really increase with primary energy?, 4:47717 
PROTON-PROTON INTERACTIONS/P INVARIANCE 
Estimates of W production with polarized protons, 4:47270 
Search for parity violation in polarized proton scattering at 6 
GeV/C, 4:47269 
PROTON-PROTON INTERACTIONS/PAIR PRODUCTION 
Production of dimuons from high energy polarized proton-proton 
collisions, 4:47716 
PROTON-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Charmed particle lifetimes, 4:47704 
Evidence for prompt single muon production in 400 GeV proton 
interactions, 4:47650 
Hadronic production of charmed and other favorite particles, 
4:47718 
How fast does the multiplicity of particle production in p-p 
collisions really increase with primary energy?, 4:47717 
PROTON-PROTON INTERACTIONS/POLARIZATION 
Polarization measurements in 7*~ p and pp elastic scattering at 100 
and 300 GeV/C, 4:47659 
PROTON-PROTON INTERACTIONS / a 
Inclusive 7~ asymmetries near X=0, 4:4 





PROTON-PROTON INTERACTIONS/SPIN 


PROTON-PROTON INTERACTIONS/SPIN ORIENTATION 
“an of nucleon-nucleon spin-polarisation measurements, 


PROTON-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Effective radius and total cross sections of hadron-hadron 
interactions of elementary particles, 4:47711 
Pure spin total cross sections, 4:47656 
PROTONS/DOSIMETRY 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
PROTONS/LET 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705 
PROTONS/OXYGEN ENHANCEMENT RATIO 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705 
PROTONS/PARTICLE PRODUCTION 
Recent high p/sub T/ results from the CERN ISR (Review, cross 
sections), 4:47693 (COO-2232A-79) 
PROTONS/RBE 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
PROTOTYPE FAST REACTOR (DOUNREAY) 
See PFR REACTOR 
PROTOTYPE LARGE BREEDER REACTOR 
See PLBR REACTOR 
PSEUDOPARTICLES 
See INSTANTONS 
PSEUDOSCALAR MESONS 
(Mesons with spin-parity of zero-minus.) 
See also ETA MESONS 
ETA-958 RESONANCES 


PIONS 
PSEUDOSCALAR MESONS/WEAK HADRONIC DECAY 
Three-jet distributions from weak decay of heavy particles (Final- 
state gluon), 4:47692 (BNL-26286) 
PSI RESONANCES 
See also PSI-3772 RESONANCES 
PSI RESONANCES/PARTICLE PRODUCTION 
Quark-gluon plasma and the production of leptons, photons, and 
psions in hadron collisions, 4:47708 
PSI RESONANCES/RADIATIVE DECAY 
Psi—-3y decay in the dispersion theory of charmonium, 4:47705 
PSI-3105 RESONANCES/ELECTROPRODUCTION 
Preliminary results from the Mark II detector (Transverse 
momentum, cross sections, branching ratio), 4:47643 (SLAC- 
PUB-2321) 
PSI-3105 RESONANCES/HADRONIC PARTICLE DECAY 
Preliminary results from the Mark II detector (Transverse 
momentum, cross sections, branching ratio), 4:47643 (SLAC- 
PUB-2321) 
PSI-3105 RESONANCES/RADIATIVE DECAY 
Preliminary results from the Mark II detector (Transverse 
momentum, cross sections, branching ratio), 4:47643 (SLAC- 
PUB-2321) 
Recent results from the lead-glass-wall experiment (Review), 
4:47668 (LBL-9247) 
Test of self-consistency of the dispersion theory of charmonium in 
the decay oe 4:47691 
PSI-3695 RESONANCES/ELECTROPRODUCTION 
Preliminary results from the Mark II detector (Transverse 
momentum, cross sections, branching ratio), 4:47643 (SLAC- 
PUB-2321) 
PSI-3695 RESONANCES/HADRONIC PARTICLE DECAY 
Preliminary results from the Mark II detector (Transverse 
momentum, cross sections, branching ratio), 4:47643 (SLAC- 
PUB-2321) 
PSI-3695 RESONANCES/RADIATIVE DECAY 
Preliminary results from the Mark II detector (Transverse 
momentum, cross sections, branching ratio), 4:47643 (SLAC- 
PUB-2321) 
PSI-3772 RESONANCES/RADIATIVE DECAY 
Recent results from the lead-glass-wall experiment (Review), 
4:47668 (LBL-9247) 
PSORALEN/BIOCHEMICAL REACTION KINETICS 


Photochemistry and photobiology of the psoralens, 4:47474 (LBL- 


8623) 
PSORALEN/PHOTOCHEMISTRY 
Chemical Biodynamics Division. Annual report 1978, 4:47466 
(LBL-8623) 


Photochemistry and photobiology of the psoralens, 4:47474 (LBL- 
8623 


PSYCHOLOGY 
See BEHAVIOR 
PUBLIC BUILDINGS/ENERGY DEMAND 
Energy consumption in buildings for different sport activities, 
4:46890 (SIB-R-89-1978) 
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PUBLIC BUILDINGS/LIGHTING SYSTEMS 
Adopted optional! lighting standards for a buildings, 4:46887 
PUBLIC HEALTH/RESEARCH PROGRAM 
Translations on USSR Science and Technolo ogy, Bi Biomedical and 
Behavioral Sciences, No. 39, 4:47483 (JPRS-71569) 
PUERTO RICO/OCEAN THERMAL ENERGY CONVERSION 
Evaluation of the need for OTEC power in Puerto Rico, 4:46135 
(CONF-780236-P1) 
PUERTO RICO/POWER DEMAND 
Evaluation of the need for OTEC power in Puerto Rico, 4:46135 
(CONF-780236-P1) 
PUERTO RICO/WATER CURRENTS 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
PUERTO RICO/WATER WAVES 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
PUERTO RICO/WAVE FORCES 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
780236-P2) 
PUERTO RICO/WIND 
Operational Sea State and Design Wave Criteria, 4:46155 (CONF- 
_— 


L 
See SLURRIES 
PULSE AMPLIFIERS/DESIGN 
Very fast, high peak-power, cog triode amplifiers for driving 
optical gates, 4:47992 (UCRL-82538) 
PULS CIRCUITS/DESIGN 
Dynamic pulse difference circuit (Patent), 4:47311 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE GENERATORS/DESIGN 
Negative fiducial pulse generator (Aug 1976) (Engineering 
Methods) (Reference point on oscilloscope traces), 4:47245 
(CAPE-2620) 
PULSED REACTORS/DESIGN 
Drak guide for category V reactors transient reactors, 4:46577 
L-50831-V) 
PULSED REACT ORS/REACT OR MAINTENANCE 
a <A for ee V reactors transient reactors, 4:46577 
5083 
PULSED REACTO ORS/REACT OR OPERATION 
Dea ha soe3i-V for ee V reactors transient reactors, 4:46577 
PUMPED STORAGE POWER PLANTS/HYDRAULIC 
TURBINES 
High head (580m) large-capacity reversible pump-turbine, 4:46714 
PUMPED STORAGE POWER PLANTS/PUMPS 
Hi — head (580m) large-capacity reversible pump-turbine, 4:46714 
PUMPS 


See also TURBOMACHINERY 
Design, R and D, and manufacture of the components of 
secondary circuits for fast sodium power plant, 4:46513 
PUMPS/DESIGN 
High head (580m) large-capacity reversible pump-turbine, 4:46714 
PUMPS/PERFORMANCE 
High head (580m) large-capacity reversible pump-turbine, 4:46714 
PUMPS/STRESS ANALYSIS 
High head Spam large-capacity reversible pump-turbine, 4:46714 
PUREX PROCESS 
Method for improving the extraction properties of a tributy] 
phosphate solution (Patent), 4:45983 
PWR TYPE REACTORS 
See also CONNECTICUT YANKEE REACTOR 
DAVIS BESSE-1 REACTOR 
DAVIS BESSE-2 REACTOR 
DAVIS BESSE-3 REACTOR 
LOFT REACTOR 
OCONEE-I REACTOR 
SEQUOYAH-1 REACTOR 
SEQUOYAH-2 REACTOR 
SURRY-1 REACTOR 
SURRY-2 REACTOR 
ZION-1 REACTOR 
ZION-2 REACTOR 
PWR TYPE REACTORS/BLOWDOWN 
Blowdown mass flow measurements during the Power Burst 
Facility LOC-11C test, 4:46630 (CONF-790655-7) 
PWR TYPE REACTORS/CONTAINMENT SHELLS 
Buckling criteria and application of criteria to design of steel 
containment shell, 4:46415 (NUREG/CR-0793) 
PWR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Refueling outage water clarity improvement study. Final report, 
4:46410 (EPRI-NP-1081) 
PWR TYPE REACTORS/ECCS 
First quarter FY79 progress report on refill effects program. 
Quarterly progress report, October 1, 1978-December 31, 1978, 
4:46659 (NUREG/CR-0719) 
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PWR TYPE REACTORS/FISSION PRODUCTS 

Nuclear data library of fission products for decay power 

calculation, 4:46658 (NUREG/CR-0705) 
PWR TYPE REACTORS/FUEL CANS 

Iodine stress-corrosion cracking in irradiated Zircaloy cladding, 
4:46403 (CONF-790441-7) 

PWR TYPE REACTORS/FUEL ELEMENTS 

Fuel relocation as deduced from the gas flow resistance and 
thermal behavior of Halden Assembly IFA-430, 4:46402 
(CONF-790441-5) 

PWR TYPE REACTORS/FUEL POOLS 

Refueling outage water clarity improvement study. Final report, 
4:46410 (EPRI-NP-1081) 

PWR TYPE REACTORS/FUEL RODS 

Comparisons of light water reactor pellet transient thermal 
response with FRAP-T4 predictions during reactor shutdown 
events under normal cooling conditions, 4:46406 (CONF- 
790808-5) 

Demonstration of fuel resistant to pellet-cladding interaction. 
Phase I. Final report, 4:46411 (GEAP-23773-2) 

Effects of gas composition and pressure on the thermal 
conductance of UO:-Zircaloy interfaces under irradiation, 
4:46400 (AERE-R-9275) 

Loss-of-coolant accident test series test loc 3 experiment 
predictions, 4:46675 (TFBP-TR-314) 

PWR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Demonstration of fuel resistant to pellet-cladding interaction. 
Phase I. Final report, 4:46411 (GEAP-23773-2) 

PWR TYPE REACTORS/IN CORE INSTRUMENTS 

Dynamic surface-pressure instrumentation for rods in parallel 
flow, 4:46404 (CONF-790503-6) 

PWR TYPE REACTORS/LOSS OF COOLANT 

Application of statistical evaluation methodology to the RELAP 
code, 4:46637 (EPRI-NP-1053) 

Best estimate prediction for LOFT nuclear experiment L2-3, 
4:46644 (IDO-1570-T11) 

Computational methods in thermal reactor safety, 4:46666 
(NUREG/CR-0851) 

First quarter FY79 progress report on refill effects program. 
Quarterly progress report, October 1, 1978-December 31, 1978, 
4:46659 (NUREG/CR-0719) 

Fission product release during LWR loss-of-coolant accidents, 
4:46625 (CONF-790602-56) 

Flashing inception in flowing liquids, 4:46622 (BNL-NUREG- 
26134) 

Local conditions and uncertainty bands for Semiscale Test S-02-9, 
4:46633 (CONF-790808-4) 

LOFT isothermal and nuclear experiment results, 4:46632 (CONF- 
790803-12) 

Loss-of-coolant accident test series test loc 3 experiment 
predictions, 4:46675 (TFBP-TR-314) 

Mass flow rate measurements in two-phase mixtrues with 
stagnation probes, 4:46629 (CONF-790655-1) 

Multirod Burst Test Program progress report, July-December 
1978, 4:46656 (NUREG/CR-0655) 

Nuclear data library of fission products for decay power 
calculation, 4:46658 (NUREG/CR-0705) 

Quarterly technical progress report on water reactor safety 
programs sponsored by the Nuclear Regulatory Commission’s 
Division of Reactor Safety Research, January-March 1979, 
4:46660 (NUREG/CR-0739) 

Seismic safety margins research program. Project VIII load 
combination project: work plan, 4:46677 (UCID-18126) 

Some numerical results with the COMMIX-2 computer code, 
4:46661 (NUREG/CR-0741) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report no. 8, 1 Mar-31 May 1978, 4:46673 
(PB-290317) 

PWR TYPE REACTORS/MELTDOWN 

Use of expert opinion in the evaluation of probabilities of rare 
events, 4:46678 (UCLA-34P252-01) 

PWR TYPE REACTORS/NUCLEAR FUELS 

Preliminary study of the economics of enriching PWR fuel with a 
fusion hybrid reactor, 4:47975 (WFPS-TME-095) 

PWR TYPE REACTORS/NUCLEAR MATERIALS 

MANAGEMENT 

Nuclear reactor options to reduce the risk of proliferation and to 
succeed current light water reactor technology. Comptroller 
General's report to the Congress, 4:46407 (EMD-79-15) 

PWR TYPE REACTORS/PERSONNEL 

Argonaut type reactor for the best possible Phase Ia training of 
nuclear plant operators, 4:46420 (CONF-790404-) 

Meeting the training needs through simulation with PLATO 
Computer Based Education, 4:46426 (CONF-790404-) 

NSS vendor training and certification of field service personnel, 
4:46422 (CONF-790404-) 


QUANTUM CHROMODYNAMICS/PERTURBATION THEORY 


PWR TYPE REACTORS/PRESSURE VESSELS 
LWR pressure vessel irradiation surveillance dosimetry. Quarterly 
eo report, July-September 1978, 4:46412 (NUREG/CR- 
0551) 


SAI/EPRI Albedo Information Library, 4:46409 (EPRI-NP-1017) 
PWR TYPE REACTORS/PRIMARY ILANT CIRCUITS 
Relevance of fatigue tests to cold leg piping. Final report, 4:46669 
(PB-286863) 
PWR TYPE REACTORS/PROLIFERATION 
Nuclear reactor options to reduce the risk of proliferation and to 
succeed current light water reactor technology. Comptroller 
General's report to the Congress, 4:46407 (E D-79- 15) 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
ary — for TRAC development, 4:46664 (NUREG/ 
-0807) 
PWR TYPE REACTORS/REACTOR COMPONENTS 
Seismic safety margins research program. Project VIII load 
combination project: work plan, 4:46677 (UCID-18126) 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Survey of corrosion product generation, transport, and deposition 
in light water nuclear reactors. Final report, 4:46408 (EPRI-NP- 
522) 
PWR TYPE REACTORS/REACTOR SAFETY 
Nuclear reactor safety. Quarterly — report October 1- 
December 31, 1978, 4:46663 (NUREG/CR-0762) 
Reactor safety research programs. Quarterly report, October 1- 
December 31, 1978, 4:46657 (NUREG/CR-0681) 
Water reactor safety research program. A description of current 
and planned research, 4:46650 (NUREG-0006) 
PWR TYPE REACTORS/REACTOR SAFETY EXPERIMENTS 
Mass flow rate measurements in two-phase mixtrues with 
stagnation probes, 4:46629 (CONF-790655-1) 
PWR TYPE REACTORS/REACTOR SIMULATORS 
Meeting the training needs through simulation with PLATO 
Computer Based Education, 4:46426 (CONF-790404-) 
PWR TYPE REACTORS/SEISMIC EFFECTS 
Seismic safety margins research program. Project VIII load 
combination project: work plan, 4:46677 (UCID-18126) 
PWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Evaluation of potential chemical/mechanical degradation 
processes affecting fuel and structural materials under long-term 
water storage, 4:46414 (NUREG/CR-0668 
PWR TYPE REACTORS/SPENT FUEL STORAGE 
Evaluation of potential chemical/mechanical degradation 
processes affecting fuel and structural materials under long-term 
water storage, 4:46414 (NUREG/CR-0668) 
PWR TYPE REACTORS/STEAM GENERATORS 
Heavy section steel technology poll AT uaa 4:46968 
PWR TYPE REACTORS/STEAM S MS 
Analytical techniques for stress ise na of the nuclear steam- 
supply system: a ene 4:46413 (NUREG/CR-0664) 
PWR TYPE REACTORS/VA 
Summary and bibliography of operating experience with valves in 
light-water-reactor nuclear power plants for the period 1965- 
1978, 4:46416 (NUREG/CR-0848) 
PWR-241 TYPE REACTORS 
See BW STANDARD REACTOR 
PYROLYTIC CARBON/PRODUCTION 
Metastable carbon phases from CF, reactions. Part II. Reactions 
with CHsSiCls, 4:46951 
PYROLYTIC GASES/CHEMICAL COMPOSITION 
Garrett Energy Research Biomass Gasification Process, 4:46043 
Partial oxidation: pyrolysis of cattle feedlot manure in the SGFM 
reactor. Final report, September 1, 1976-August 31, 1977, 
4:46047 (ALO-3779-1) 


Q 


QUANTUM CHROMODYNAMICS 
High energy predictions in Q.C.D. (Parton model, wee partons, 
cut vertices, Wilson expansion), 4:47685 (CU-TP-139) 
QUANTUM CHROMODYNAMICS/COUPLING CONSTANTS 
Quantum-chromodynamics perturbation expansions in a coupling 
constant renormalized by momentum-space subtraction, 4:47683 
Some observations on quantum chromodynamics, 4:47728 
QUANTUM CHROMODYNAMICS/DEEP INELASTIC 
SCATTERING 
Topics in the QCD phenomenology of deep-inelastic scattering 
(Review), 4:47730 (SLAC-PUB-2296) 
QUANTUM CHROMODYNAMICS/PARTICLE PRODUCTION 
ae production of charmed and other favorite particles, 
QUANTUM CHROMODYNAMICS/PERTURBATION THEORY 
ae predictions from perturbative Q.C.D., 4:47727 (CU- 
-153) 





QUANTUM CHROMODYNAMICS/POLARIZED BEAMS 


Quantum-chromodynamics perturbation expansions in a couplin g 
constant renormalized by momentum-space subtraction, 4:47683 
QUANTUM CHROMODYNAMICS/POLARIZED BEAMS 
High-P/sub T/ theory in a spin, 4:47703 
QU CHROMODYNAMICS/STRUCTURE FUNCTIONS 
High-energy inclusive annihilation processes. II. Quantum 
chromodynamics, 4:47690 
QUANTUM CHROMODYNAMICS/TOTAL CROSS SECTIONS 
Speculations concerning possible new physics from experiments 
above 10TeV, 4:47555 
QUANTUM ELECTRODYNAMICS/GAUGE INVARIANCE 
Propagation of fermions in the Ao = 0 gauge, 4:47736 
QUA ANTUM ELECTRODYNAMICS/PROPAGATOR 
Propagation of fermions in Ao = 0 gauge, 4:47725 (CU-TP-129) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
PHI4-FIELD THEORY 
UANTUM ELECTRODYNAMICS 
QUANTUM FIELD THEORY/COLOR MODEL 
Deep inelastic lepton-hadron processes in gauge models with 
massive vector gluons, 4:47744 
QUANTUM FIELD THEORY/INVERSE SCATTERING 
PROBLEM 
Inverse scattering transform as an operator method in quantum 
field theory, 4:47679 
UANTUM FIE ELD THEORY/JET MODEL 
— inclusive annihilation processes. I. Physical picture 
ft )s theory, 4:47689 
QU FIELD THEORY/SPACE-TIME 
eyes inclusive annihilation processes. I. Physical picture 
hi*)s theory, 4:47689 
QUAN MECHANICS/BAG MODEL 
Limiting spectra from confining ——— 4:47849 
QUANTUM MECHANICS/HIDDEN VARIABLES 
— tests of the basic concepts in quantum mechanics, 
4:4 
QUANTUM MECHANICS/MANY-BODY PROBLEM 
Linear algebra of integrals in the quantum-mechanical two-center 
problem, 4:47747 
at = nay a ae bear ye vod 
ew approach to Reggeon a mechanics, 
QUA ANTUM MECH MECH ANICS/R E CUTS 
New approach to Reggeon spt mechanics, 4:47740 
QUARK CONFIN FINEM 
See BAG MODEL 
QUARK MODEL/ANTINEUTRINO-PROTON INTERACTIONS 
Properties of the hadronic system produced in antineutrino proton 
interactions (Separation into current and fragmentation 
components), 4:47647 (ANL-HEP-CP-79-11 
QUARK MODEL/CABIBBO ANGLE 
ss quark mixing angles in the standard six-quark model, 
4: 4 
QUARK MODEL/CP INVARIANCE 
Bounds on quark mixing angles in the standard six-quark model, 


QUARK MODEL/FRAGMENTATION 
ee opr processes in quark combinatorics, 4:47706 
QUARK MODEL/WEAK CHARGED CURRENTS 
Constraints on weak-current angles of the six-quark model from 
the K°-K-bar® system, 4:47587 
QUARK-ANTIQUARK INTERACTIONS 
Quark- — colliding beam machines, 4:47652 
QUARK-A QUARK INTERACTIONS/POTENTIAL ENERGY 
Static model of the quark potential, 4:47680 
QUARKS/BOUND STATE 
Azimuthal correlations in the hadronic decay of heavy-quark- 
—_ bound states produced by e* e~ colliding beams, 
QUARKS/CONFINEMENT 
Statistical mechanics and field theory (Path integrals, lattices, 
pseudofree vertex model), 4:47729 (LBL-9168) 
QUARKS/COUPLING CONSTANTS 
Neutral-current quark coupling determination using neutrino- 
neutron and neutrino-proton deep-inelastic cross sections, 
4:47695 
QUARKS/EMISSION 
Recent results from the lead-glass-wall experiment (Review), 
4:47668 (LBL-9247) 
QUARKS/FRAGMENTATION 
Two-jet production of heavy quarks in e* e~ annihilation, 4:47709 
QUARKS/HADRONIC PARTICLE DECAY 
Azimuthal correlations in the hadronic decay of heavy-quark- 
peo ge bound states produced by e* e™ colliding beams, 
QUARKS/MASS 
Mass without scalars, 4:47686 (CU-TP-147) 
QUARKS/PARTICLE PRODUCTION 
Mass without scalars, 4:47686 (CU-TP-147) 
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Technicolored solution to the strong CP problem, 4:47723 (CU- 
TP-148) 


QUIESCENT PLASMA/BEAM EXTRACTION 
Extraction of aberrationless high-perveance ion beams from a 
quiescent equilibrium plasma, 4:47867 


¥ (Ropid LI i thesis. ) 
a, ess in stellar nucleosynthesis. 
R PR OCESS/KINETICS 
Conditions required for the r-process, 4:47563 
R REACTOR/INTAKE STRUCTURES 
Recolonization of reactor cooling water system by the Asiatic 
oar Corbicula fluminea, 4:46612 (DP-MS-78-91) 
seu - A ot identification using electromagnetic poles, 4:47158 
RADIATION ACCIDENTS/STATISTICS 
Comprehensive resurvey program to prevent ae 
incidents at a national laboratory, 4:47507 (CONF-780657-5) 
RADIATION BELTS/PROTON DENSITY 
Problems in re the earth’s trapped radiation environment. 
Scientific report No. 1, 1 October 1977-30 September 1978, 
4:47584 (AD-A-059273) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DETECTORS 
See also DOSEMETERS 
GEIGER-MUELLER COUNTERS 
IONIZATION CHAMBERS 
NUCLEAR EMULSIONS 
SPECTROMETERS 
RADIATION DETECTORS/DESIGN 
Neutrino detector. Progress report, 4:47313 (CALT-63-302) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES/CALCULATION METHODS 
Calculating dose from remaining body activity: A comparison of 
two methods, 4:47512 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HAZARDS 
Safety of nuclear power, 4: spt ot 1C-10748) 
RADIATION HAZARDS/ST. 
Comprehensive resurvey se tgs prevent a 
incidents at a national laboratory, 4:47507 (CONF-780657-5) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES/BIOLOGICAL REPAIR 
Effect of radiation quality and repair processes on the incidence of 
neoplastic transformation in vitro & radiation, mice), 4:47497 
(CONF-790524-9) 
RADIATION PROTECTION/BIBLIOGRAPHIES 
Bureau of Radiological Health Publications Subject Index. Annual 
rt 1972-78, 4:47510 (PB-286419) 
RADIATION PROTECTION/RESEARCH PROGRAMS 
Solar and Special Studies Section, 4:46785 (ORNL-5513) 
RADIATION QUALITY/BIOLOGICAL EFFECTS 
Effect of radiation quality and repair processes on the incidence of 
neoplastic transformation in vitro (X radiation, mice), 4:47497 
(CONF-790524-9) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X- 
RAY SOURCES.) 
See also ALPHA SOURCES 
BETA SOURCES 
GAMMA SOURCES 
X-RAY SOURCES 
RADIATION SOURCES/REVIEWS 
Novel sources of coherent radiation, 4:47219 
RADIATION STREAMING/CALCULATION METHODS 
SAI/EPRI Albedo Information Library, 4:46409 (EPRI-NP-1017) 
RADIOACTIVE AEROSOLS/AGGLOMERATION 
Riau me of acoustic agglomerators for emergency use in 
ae metal fast breeder reactor plants, 4:46687 
ACTIVE AEROSOLS/CHARGE DISTRIBUTION 
“Stationary distribution of the charges of B-active aerosol particles, 
RADIOACTIVE AEROSOLS/DEPOSITION 
ann of toxic aerosol using MATHEW-ADPIC wind 
field-transport and diffusion codes, 4:47391 (UCID-18204) 
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RADIOACTIVE AEROSOLS/ENVIRONMENTAL TRANSPORT 
Resuspension of toxic aerosol using MATHEW-ADPIC wind 
field-transport and diffusion codes, 4:47391 (UCID-18204) 

RADIOACTIVE AEROSOLS/PARTICLE RESUSPENSION 

Resuspension of toxic aerosol using MATHEW-ADPIC wind 

field-transport and diffusion codes, 4:47391 (UCID-18204) 
RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 
RADIOACTIVE MATERIALS/INSPECTION 

Transportation of radioactive material in Pennsylvania. Report for 
October 1976-September 1977, 4:45986 (PB-286864) 

Transportation of radioactive material in South Carolina. Report 
for 31 January 1977-1 February 1978, 4:45987 (PB-286866) 

RADIOACTIVE MATERIALS/RADIATION MONITORING 

Transportation of radioactive material in Pennsylvania. Report for 
October 1976-September 1977, 4:45986 (PB-286864) 

Transportation of radioactive material in South Carolina. Report 
for 31 January 1977-1 February 1978, 4:45987 (PB-286866) 

RADIOACTIVE MATERIALS/TRANSPORT 

Transportation of radioactive material in Pennsylvania. Report for 
October 1976-September 1977, 4:45986 (PB-286864) 

Transportation of radioactive material in South Carolina. Report 
for 31 January 1977-1 February 1978, 4:45987 (PB-286866) 

RADIOACTIVE PARTICULATES 
See PARTICLES 

RADIOACTIVE WASTE DISPOSAL 
See also SHAFT EXCAVATIONS 

Notes for a workshop on risk analysis and decision under 
uncertainty. The practical use of probabilistic and Bayesian 
methodology inreal life risk assessment and decision problems, 
4:46679 (UCRL-15007) 

RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 

IMPACTS 

Meteorological data quarterly report WIPP site: Eddy County, 
New Mexico, summer quarter June-August 1976, 4:47359 
(SAND-79-7026) 

RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

Waste disposal by shale fracturing at ORNL, 4:45996 (CONF- 
79071 1-2) 

RADIOACTIVE WASTE DISPOSAL/INTERMEDIATE-LEVEL 

RADIOACTIVE WASTES 

Waste disposal by shale fracturing at ORNL, 4:45996 (CONF- 
790711-2) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Nuclear waste disposal in subseabed geologic formatons: the 
Seabed Disposal Program, 4:46000 (SAND-78-2211) 

RADIOACTIVE WASTE DISPOSAL/MEETINGS 
Review of nuclear waste isolation, 4:45999 (RHO-BWI-LD-14) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH PROGRAMS 
Review of nuclear waste isolation, 4:45999 (RHO-BWI-LD-14) 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Seismic reflection data report: Waste Isolation Pilot Plant (WIPP) 
site, Southeastern New Mexico, 4:46001 (SAND-79- 
0264(Vol.1)) 

Seismic reflection data report: Waste Isolation Pilot Plant (WIPP) 
site, Southeastern New Mexico, 4:46002 (SAND-79- 
0264(Vol.2)) 

RADIOACTIVE WASTE DISPGSAL/UNDERGROUND 

DISPOSAL 

Calculation of the 5kW full scale heater test at Stripa with 
temperature dependent thermal conductivity and expansion 
coefficient (Thermal loading effects from waste repository), 
4:46003 (UCID-18207) 

Waste disposal by shale fracturing at ORNL, 4:45996 (CONF- 
7907 11-2) 

RADIOACTIVE WASTE FACILITIES/DOSE RATES 

Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area (Idaho National Engineering 
Laboratory), 4:47518 

RADIOACTIVE WASTE FACILITIES/MATERIALS 

Review of materials of construction in nuclear fuel reprocessing 

and in radioactive waste treatment, 4:45985 
RADIOACTIVE WASTE FACILITIES/SITE SELECTION 

Seismic reflection data report: Waste Isolation Pilot Plant (WIPP) 
site, Southeastern New Mexico, 4:46001 (SAND-79- 
0264(Vol.1)) 

Seismic reflection data report: Waste Isolation Pilot Plant (WIPP) 
site, Southeastern New Mexico, 4:46002 (SAND-79- 
0264(Vol.2)) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STOR 1GE 

Cooperative nuclear date and methods development. Twelfth 
quarterly report, January-March 1979, 4:46459 (GEFR-14074- 
12) 


Radioactive waste management at a Liquid Metal Fast Breeder 
Reactor, 4:45989 (CONF-790374-1) 


RADIOISOTOPES/GAMMA SPECTRA 


RADIOACTIVE WASTE MANAGEMENT/HIGH-LEVEL 
RADIOACTIVE WASTES 
US program for the immobilization of high-level nuclear wastes, 
4:45992 (DP-MS-79-2) 
RADIOACTIVE WASTE PROCESSING/BIOCONVERSION 
Advanced biological treatment of aqueous effluent from the 
nuclear fuel cycle, 4:45991 (CONF-79033 1-6) 
RADIOACTIVE WASTE PROCESSING/DENITRIFICATION 
Advanced biological treatment of aqueous effluent from the 
nuclear fuel cycle, 4:45991 (CONF-790331-6) 
RADIOACTIVE WASTE PROCESSING/HEAT TRANSFER 
Heat transfer in high-level waste management, 4:45990 (CONF- 
790822-1) 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Vitrification of Hanford radioactive defense wastes, 4:45995 
(RHO-SA-89) 
Vitrification of nuclear wastes with low heat generation, 4:45993 
(DP-MS-79-32) 
RADIOACTIVE WASTE STORAGE/CASKS 
Retrievable storage concept designs. Final report, 4:46004 
(UCRL-15018) 
RADIOACTIVE WASTE STORAGE/HEAT TRANSFER 
Heat transfer in high-level waste management, 4:45990 (CONF- 
790822-1) 
RADIOACTIVE WASTES/CONTAINERS 
Properties of radioactive wastes and waste containers. Progress 
report No. 9, April-June 1978, 4:45998 (NUREG/CR-0667) 
RADIOACTIVE WASTES/LEACHING 
Properties of radioactive wastes and waste containers. Progress 
report No. 9, April-June 1978, 4:45998 (NUREG/CR-0667) 
RADIOACTIVE WASTES/RETRIEVAL SYSTEMS 
Retrieval system for emplaced spent unreprocessed fuel (SURF) in 
salt bed depository. Baseline concept criteria specifications and 
mechanical failure probabilities, 4:46005 (UCRL-15025) 
RADIOACTIVE WASTES/STORAGE 
DOT 7A FRP box fire test at the INEL, 4:47180 (TREE-1367) 
RADIOACTIVITY/MONITORING 
Chesapeake Bay baseline data acquisition, appendix IX. Wetlands 
alteration. Final report, 1973-78, 4:47452 (PB-289135) 
RADIOACTIVITY/RADIATION MONITORING 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
RADIOACTIVITY TRANSPORT 
Survey of corrosion product generation, transport, and deposition 
in light water nuclear reactors. Final report, 4:46408 (EPRI-NP- 
522) 
Theoretical variations in the concentration of tritium in the heavy 
water in CANDU reactors caused by the *He(n,p)*H reaction, 


4:46440 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY/BIBLIOGRAPHIES 
Bureau of Radiological Health Publications Subject Index. Annual 
report 1972-78, 4:47510 (PB-286419) 
RADIOBIOLOGY/RESEARCH PROGRAMS 
Translations on USSR Science and Technology. Biomedical and 
Behavioral Sciences, No. 39, 4:47483 (JPRS-71569) 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOFREQUENCY SYSTEMS 
See RF SYSTEMS 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/DESIGN 
Mini-Brayton Heat Source Assembly development. Final report, 
27 June 1974-1 October 1978, 4:46028 (N-79-12554) 
RADIOISOTOPE HEAT SOURCES/FABRICATION 
Mini-Brayton Heat Source Assembly development. Final report, 
27 June 1974-1 October 1978, 4:46028 (N-79-12554) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPES/BETA DECAY 
Gamma spectra and nuclide identification catalog. 2nd edition, 
4:47780 (ORAU-132) 
RADIOISOTOPES/ENVIRONMENTAL EXPOSURE PATHWAY 
Transfer factors for assessing the dose from radionuclides in 
agricultural products, 4:47419 (UCRL-82545(Rev.1)) 
RADIOISOTOPES/GAMMA SPECTRA 
Gamma spectra and nuclide identification catalog. 2nd edition, 
4:47780 (ORAU-132) 





RADIOISOTOPES/RADIOECOLOGICAL 


RADIOISOTOPES/RADIOECOLOGICAL CONCENTRATION 
Environmental Measurements Laboratory environmental 
quarterly. Appendix, 4:47395 (EML-356(App.)) 
Transfer factors for ——- the dose from radionuclides in 
a products, 4:47419 (UCRL-82545(Rev.1)) 
RADIOLOGY 


See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
RADIOLOGY/BIBLIOGRAPHIES 
Bureau of gy a Health Publications Subject Index. Annual 
report 1972-78, 4:47510 (PB-286419) 
RADIOMETRIC SURVEYS/DATA ANALYSIS 
Locating maximum variance segments in sequential data, 4:48029 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE KINETICS 


(In noe anisms.) 
RADIO IE KINETICS/COMPARATIVE EVALUATIONS 
Two **Pu inhalation incidents, 4:47520 (DPSPU-78-30-4) 
RADIONUCLIDE KINETICS/MATHEMATICAL MODELS 
Analysis of hepatic retention of plutonium in the mouse, 4:47524 
RADIONUCLIDE KINETICS/TIME DEPENDENCE 
Disposition of americium-241 oxide following inhalation by 
beagles, 4:47523 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPRESERVATION/RESEARCH PROGRAMS 
The Department of the Army’s food irradiation program - is it 
worth continuing, 4:47505 (PB-286399) 
RADIOSENS /TOXICITY 
Radiosensitization of hypoxic mammalian cells by 
—— (y rays; Chinese hamster cells (V-79-753-B)), 


RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Dosimetry and radiobiology of negative pions and heavy ions, 
4:47492 (LA-UR-78-2705) 
RADIOTHERAPY/COST BENEFIT ANALYSIS 
Considerations of health benefit-cost analysis for activities 
involving ionizing radiation exposure and alternatives. 
Technical report, 4:47511 (PB-286555) 
RADIOTHERAPY/SIDE EFFECTS 
Protrusio acetabuli following pelvic irradiation, 4:47513 
RADIUM/RADIOCHEMICAL ANALYSIS 
Simultaneous determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
RAFT ER VALLEY/GEOTHERMAL WELLS 
ee report: Raft River Geothermal Production Well Four 
(RRGP-4), 4:46319 (IDO-10081) 
Completion report: Raft River Geothermal Production Well Five 
(RRGP-5), :46320 (IDO-10082) 
IN/TRITIUM 
Atmospheric tritium. Progress report, 1978 July 1-1979 June 30, 
4:47398 (ORO-3944-16) 
RAMAN EFFECT/SPATIAL DISTRIBUTION 
Spatial- and a distribution of stimulated Raman 
emission, 4:47854 
RAPID TRANSIT SYSTEMS/ENERGY CONSERVATION 
Environmental conservation concerns in transportation: energy, 
noise, and air quality, 4:46903 (PB-286550) 
RAPSODIE REACTOR/CLOSURES 
Replacement of the Rapsodie control plug: experience with an 
important operation, 4:46610 
RA DIE REACTOR/REACTOR CONTROL SYSTEMS 
Replacement of the Rapsodie control plug: experience with an 
important operation, 4:46610 
RA DIE REACTOR/REACTOR MAINTENANCE 
Replacement of the Rapsodie control plug: experience with an 
important operation, 4:46610 
RA DIE REACTOR/REACTOR OPERATION 
Past and present role of fast breeder reactors in France: experience 
ained with Ra ie and Phenix, 4:46489 
RARE EARTH COMPOUNDS/RESEARCH PROGRAMS 
Nuclear sciences, 4:47136 (LBL-7355) 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
EUROPIUM 
LANTHANUM 
LUTETIUM 
NEODYMIUM 
SAMARIUM 
TERBIUM 
YTTERBIUM 
RARE EARTHS/ACTIVATION ANALYSIS 
Hydrospheric trace elements and their application in tracing water 
pollutants. Final report, 4:47093 (PB-2861 14) 
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RARE EARTHS/RESEARCH PROGRAMS 
Nuclear sciences, 4:47136 (LBL-7355) 


RARE GASES/ION BEAMS 
I. Coherence effects in Penning ionization. III. Volume 
recombination processes at high pressures. Technical report no. 
12, Dec 1977-Dec 1978, 4:47613 (AD-A-061704) 
RARE GASES/PHOTOIONIZATION 
I. Coherence effects in Penning ionization. III. Volume 
recombination processes at high pressures. Technical report no. 
12, Dec 1977-Dec 1978, 4:47613 (AD-A-061704) 
RATEMETERS (COUNTING) 
See COUNTING RATEMETERS 
RATS/DOSE EQUIVALENTS 
Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area (Idaho National Engineering 
Laboratory), 4:47518 
RATS/RADIONUCLIDE KINETICS 
Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area (Idaho National Engineering 
Laboratory), 4:47518 
RAW MATERIALS/SUPPLY AND DEMAND 
Some potential material supply constraints in the deployment of 
photovoltaic solar electric systems. A preliminary screening to 
identify critical materials, 4:46078 (PNL-2971) 
RAYLEIGH-TAYLOR INSTABILITY/NONLINEAR 
PROBLEMS 
Nonlinear Rayleigh-Taylor stability with mass and heat transfer, 
4:47633 
RAYLEIGH-TAYLOR INSTABILITY/STABILIZATION 
en Rayleigh-Taylor stability with mass and heat transfer, 
4:47633 


E 
(Relative biological effectiveness.) 
RBE/LET 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses ~ 
a fraction, 4:47515 


See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also BLOWDOWN 
EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
Combustion of large sodium pools, 4:46619 (BNL-NUREG-25492) 
Phenomena and scenarios related to a loss-of-heat-sink accident 
(with scram) in an LMFBR, 4:46620 (BNL-NUREG-25521) 
REACTOR ACCIDENTS/COMPUTER CODES 
Quality assurance for TRAC development (BWR; PWR), 4:46664 
(NUREG/CR-0807) 
REACTOR ACCIDENTS/FIRES 
Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere, 4:46572 (NUREG/ 
CR-0799) 
REACTOR ACCIDENTS/MATHEMATICAL MODELS 
FRAP-GCFR: a code for the transient analysis of gas-cooled fast 
reactors, 4:46635 (CONF-7908 16-3) 
REACTOR ACCIDENTS/MEETINGS 
Specialists’ meeting on equations of state of materials of relevance 
to the analysis o' —_— fast breeder reactor accidents, 
4:46645 (IWGFR-26) 
REACTOR ACCIDENTS/MOLTEN METAL-WATER 
REACTIONS 
Use of minimum film boiling temperature as a criterion for 
coherent molten metal-coolant interactions, 4:46686 
REACTOR ACCIDENTS/SODIUM 
Experimental investigation of aerosol behavior in a post-LMFBR 
accident reactor containment atmosphere, 4:46572 (NUREG/ 
CR-0799) 
REACTOR CHARGING MACHINES 
Fuel handling experience with liquid-metal reactors, 4:46506 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/BIBLIOGRAPHIES 
Common-mode/common-cause failure: a review and a 
bibliography, 4:46654 (NUREG/CR-0566) 
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REACTOR COMPONENTS/CLEANING 
Sodium technology program. Quarterly technical progress report, 
January-March 1979, 4:46456 (ESG-DOE-13272) 
REACTOR COMPONENTS/DECONTAMINATION 
Sodium technology program. Quarterly technical progress report, 
January-March 1979, 4:46456 (ESG-DOE-13272) 
REACTOR COMPONENTS/DEFORMATION 
Estimating structural integrity of Type 304 stainless steel plates 
and pipes containing small defects, 4:46551 (CONF-790802-11) 
REACTOR COMPONENTS/DESIGN 
Reactor Development a gy em report, February 1979 
(LMFBR), 4:46616 (ANL-RDP-8 


REACTOR COMPONENTS /F. AILURES 
Common-mode/common-cause failure: a review and a 
bibliography, 4:46654 (NUREG/CR-0566) 
REACTOR COMPONENTS/MECHANICAL TESTS 
Structural design verification testing techniques at Westinghouse 
Advanced Reactors Division (LMFBR), 4:46476 (WARD-HT- 
1 


4000-1) 
REACTOR COMPONENTS/PERFORMANCE 
Sodium component reliability data collection at CREDO 
(LMFBR), 4:46453 (CONF-790602-62) 
REACTOR COMPONENTS/RELIABILITY 
Nuclear safety and reliability engineering. Quarterly progress 
report for period ending March 31, 1979 (LMFBR), 4:46685 
(WARD-SR-94000-1) 
Probabilistic methods for LMFBR application, 4:46464 (HEDL- 
SA-1695-FP) 
Sodium component reliability data collection at CREDO 
(LMFBR), 4:46453 (CONF-790602-62) 
REACTOR COMPONENTS/SEISMIC EFFECTS 
Evaluation of seismic analysis techniques for breeder reactor 
piping and equipment. Quarterly technical progress report, 
4:46674 (SAN-1011-202) 
Nucelar reactor seismic safety analysis techniques, 4:46681 
(UCRL-81945) 
Subsystem response determination for the US NRC Seismic Safety 
Margins Research Program, 4:46682 (UCRL-82209) 
REACTOR COMPONENTS/STRESS ANALYSIS 
Seismic safety margins research program. Project VIII load 
combination project: work plan (PWR; BWR), 4:46677 (UCID- 
18126) 
Structural design verification testing techniques at Westinghouse 
Advanced Reactors Division (LMFBR), 4:46476 (WARD-HT- 


94000-1) 
REACTOR COMPONENTS/ULTRASONIC TESTING 

Program for field validation of the synthetic aperture focusing 
technique for ultrasonic testing (SAFT UT); analysis before test. 
Quarterly progress report, 4:46560 (PB-286857) 

Program for field validation of the synthetic aperture focusing 
technique for ultrasonic testing (SAFT UT). Midyear progress 
report, 4:46561 (PB-287317) 

REACTOR COMPONENTS/WELDED JOINTS 

Inspection of nuclear reactor welding by acoustic emission. Final 

report, November 1974-November 1977, 4:46562 (PB-289336) 
REACTOR CONTROL THEORY 

See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/BOILING DETECTION 

Use of temperature variance to detect sodium boiling, 4:46480 

REACTOR COOLING SYSTEMS/CORROSION PRODUCTS 

Survey of corrosion product generation, transport, and deposition 
in light water nuclear reactors. Final report, 4:46408 (EPRI-NP- 


522) 
REACTOR COOLING SYSTEMS/PIPES 
High-temperature piping design technology. Semi-annual 
technical progress report, October 1978-March 1979 (LMFBR), 
4:46457 (ESG-DOE-13274) 
REACTOR COOLING SYSTEMS/RADIATION DOSES 
Empirical formula predicting shutdown dose rate of the 
recirculation pipes in boiling water reactors, 4:46689 
REACTOR COOLING SYSTEMS/RADIOACTIVITY 
TRANSPORT 
Empirical formula predicting shutdown dose rate of the 
recirculation pipes in boiling water reactors, 4:46689 
Survey of corrosion product generation, transport, and deposition 
in light water nuclear reactors. Final report, 4:46408 (EPRI-NP- 


$22) 
REACTOR COOLING SYSTEMS/RESEARCH PROGRAMS 
Pressure boundary technology program: progress 1974-1978. 
Special report, 4:46557 (EPRI-NP-1103-SR) 
REACTOR COOLING SYSTEMS/TWO-PHASE FLOW 
Twopool strategy and the combined compressible/incompressible 
flow problem, 4:46549 (CONF-790402-23) 
REACTOR CORE DISRUPTION/AEROSOLS 
Comparison of the HAARM-3 fallout model with Nuclear Safety 
Pilot Plant (NSPP) data (LMFBR), 4:46626 (CONF-790602-63) 


REACTOR MATERIALS/CREEP 


REACTOR CORE DISRUPTION/COMPUTER CALCULATIONS 
A qualification testing program plan for SIMMER; A computer 
code for LMFBR disru tp core analysis. Research program 
planning report, 4:46668 (PB-283030) 
REACTOR CORE DISRUPTION/FUEL MOTION DETECTION 
Advanced reactor safety research. Quarterly is January- 
March 1978 (LMFBR), 4:46652 (NUREG/CR-0335(Vol.6)) 
REACTOR CORE DISRUPTION/HEAT TRANSFER 
Analysis of the heat and mass transfer processes of a UO2 bubble 
in sodium for the Fuel Aerosol Simulant Test (FAST) 
(LMFBR), 4:46667 (ORNL/NUREG/CR-0678) 
Natural convection heat transfer in beds of inductively heated 
articles. Topical report (LMFBR), 4:46672 (PB-287481) 
VENUS-III two-dimensional multi-component thermal hydraulic 
techniques, 4:46624 (CONF-790402-18) 
REACTOR CORE DISRUPTION/HYDRAULICS 
VENUS-III two-dimensional multi-component thermal hydraulic 
techniques, 4:46624 (CONF-790402-18) 
REACTOR CORE DISRUPTION/MASS TRANSFER 
Analysis of the heat and mass transfer processes of a UO2 bubble 
in sodium for the Fuel Aerosol Simulant Test (FAST) 
(LMFBR), 4:46667 (ORNL/NUREG/CR-0678) 
REACTOR CORE DISRUPTION/RADIOACTIVE AEROSOLS 
Application of acoustic agglomerators for emergency use in 
liquid-metal fast breeder reactor plants, 4:46687 
REACTOR CORES/BURNUP 
Technique for sensitivity analysis of s 
burn-up calculations, 4:46550 (CONF: 
REACTOR CORES/HEAT TRANSFE 
Local conditions and uncertainty bands for Semiscale Test S-02-9 
(PWR), 4:46633 (CONF-790808-4) 
REACTOR CORES/HYDRAULICS 
Local conditions and uncertainty bands for Semiscale Test S-02-9 
(PWR), 4:46633 (CONF-790808-4) 
REACTOR CORES/RADIOACTIVITY TRANSPORT 
Theoretical variations in the concentration of tritium in the heavy 
— in CANDU reactors caused by the *He(n,p)*H reaction, 


4:46440 
REACTOR CORES/SEISMIC EFFECTS 
Nonlinear response to the multi wd sine wave excitation of a 
softening-hardening system (HTGR), 4:46430 (BNL-NUREG- 
25902) 
One-fifth-scale dowel force test report (HTGR), 4:46639 (GA-A- 
14088 


REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING/REACTOR ACCIDENTS 
Loading error simulations and control worth measurements in a 
ZPPR critical assembly of heterogeneous configuration, 4:46640 
(GEFR-SP-138) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/DESIGN 
Reactor Development Program progress report, February 1979 
(LMFBR), 4:46616 (ANL-RDP-80) 
REACTOR KINETICS 
Physics evaluations and [an quarterly progress report for 
period ending January 31, 1979 (LMFBR), 4:46478 (WARD- 
XS-3045-25) 
REACTOR KINETICS/FREQUENCY RESPONSE TESTING 
Determination of a reactor resonance by the rod-drop 
method, 4:4654 
REACTOR KINETICS/ROD DROP METHOD 
Determination of power reactor resonance by the rod-drop 
method, 4:46547 
REACTOR LICENSING 
Environmental standard review plans for the environmental 
review of construction permit applications for nuclear power 
plants, 4:46536 (NUREG-0555) 
Nuclear Regulatory Commission issuances, 4:46533 (NTISUB/E- 
142-001) 
Nuclear Regulatory Commission issuances, 4:46534 (NTISUB/E- 
142-002) 
REACTOR LICENSING/HEARINGS 
Public hearing process for nuclear power plants. Seminar report, 
4:46535 (NUREG-0545) 
REACTOR LICENSING/REGULATIONS 
Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 6.1.1, 4:46532 
(NTISUB/B/201-006-R9) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Liquid metal fast breeder reactor structural materials design 
considerations, 4:46445 (CONF-790236-1) 
REACTOR MATERIALS/CREEP 
Development of a standard methodology for the correlation and 
extrapolation of elevated temperature. Volume 1. A summary of 


- and energy-dependent 
-790602-55) 





REACTOR MATERIALS/PHYSICAL RADIATION 


a state-of-the-art review and a workshop. Final report, 4:46555 
(EPRI-FP-1062(Vol.1)) 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
Helium production in stainless steel, 4:46563 
REACTOR MATERIALS/STEAM GENERATORS 
Friction and wear tests in support of LMFBR steam generator 
oo spacer plate interactions, 4:46477 (WARD-NA-3045- 


REACTOR MATERIALS/WEAR 
Friction and wear tests in support of LMFBR steam generator 
tube/tube spacer plate interactions, 4:46477 (WARD-NA-3045- 


48) 
REACTOR OPERATION 
— wer program information and data. UPDATE, March- 
979, 4:46399 (DOE/TIC-10119) 
REAC OR SAFETY 

(Theoretical and experimental sneeignines of the behavior of reactor 
pes and designs under various real or ees accidents.) 

ee also REACTOR SAFETY EXPERI. 

Notes for a workshop on risk analysis and decision under 
uncertainty. The practical use of probabilistic and Bayesian 
methodology inreal ” risk assessment and decision problems, 
4:46679 (U RL- 1500 

mm of nuclear ne 46571 (DOE/TIC- 10748) 

OR SA /REACTOR SAFETY 

"Een safety research ve wi Quarterly report, October 1- 

December 31, 1978 Yap 4 bg 4:46657 ( IREG/CR-0681) 
REACTOR SAFETY/RES PROGRAMS 

Advanced reactor safety cream Quarterl rt, January 
March 1978 (LMFBR), 4:46652 (NUREC Ve °0335(Vol.6 6) 

Nuclear reactor safety. uarterly Bron rt October 1- 
December 31, 1978 (BWR; P ;LMFBR; GCFR), 
4:46663 (NUREG/CR-0762) 

Physics of reactor safety. Quarterly report, October-December 
1978 (LMFBR), 4:46662 (NUREG/CR-0759) 

Water reactor safety research program. A description of current 
and planned research, 4:46650 (NUREG-0006) 

REACTOR SAFETY EXPERIMENTS 
See also ECCS 
REACTOR SAFETY EXPERIMENTS/FLOWMETERS 

Mass flow rate measurements in two-phase mixtrues with 

stagnation probes (PWR), 4:46629 (CONF-790655-1) 
REACTOR SIMULATORS 

Advanced control room: a new operator-plant interface, a new 
simulation challenge, 4:46397 (CONF-790404-) 

Innovations in management and engineering techniques for power 
plant simulator development, 4:46395 (C NF-790404-) 

Meeting the training needs through simulation with PLATO 
Computer Based Education (PWR), 4:46426 (CONF-790404-) 

Simulator overview, 4:46393 (CONF-790404- 

Simulator utilization for company-wide training, 4:46394 (CONF- 


So you think you need a simulator, 4:46425 (CONF-790404-) 
REACTOR SIMULATORS/PERFORMANCE 

Performance measurement system for training simulators, 4:46396 

(CONF-790404-) 

REACTOR SITES/DATA COMPILATION 

wey information system data graphs, 4:46575 (NUREG/CR- 

) 

REACTOR SITES/INFORMATION SYSTEMS 

wy information system data graphs, 4:46575 (NUREG/CR- 


8) 
REACTOR SITES/PERSONNEL DOSIMETRY 
a radiation dose measurements at nuclear power sites, 
747514 
REACTOR SITING 
See SITE SELECTION 
RECREATIONAL AREAS/WATER REQUIREMENTS 
A systematic examination of issues in conjunctive use of ground 
and surface waters. Final report, 4:47425 (PB-285958) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS/ENERGY STORAGE 
— — energy storage systems, 4:46865 (DOE/NASA/ 
-79/3) 
REDOX FUEL CELLS/TECHNOLOGY ASSESSMENT 
Recent advances in redox flow cell storage systems, 4:46860 
(DOE/NASA/1002-79-4) 
REFRACTORIES/EVALUATION 
Materials technology for coal-conversion processes. Sixteenth 
uarterly report, October-December 1978, 4:45782 (ANL-79-23) 
REFRACTORIE /MELTING POINTS 
a and bulk properties of oxides, 4:47049 (CONF- 
REFRACTORIES/OXIDES 
be ae and bulk properties of oxides, 4:47049 (CONF- 
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REFRACTORIES/THERMODYNAMIC PROPERTIES 
Study of heat transfer through refractory lined gasifier vessel 
walls. Final report, 4:45803 (HCP/T2210-01) 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/TECHNOLOGY ASSESSMENT 
Commercialization strategy report for energy from urban wastes, 
4:46840 (TID-28852(Draft)) 
REGGE POLES/PION MINUS-PROTON INTERACTIONS 
Inclusive 7° and eta production in the all neutral mode from 100 
GeV/c 7 p collisions (Differential cross sections, triple Regge 
theory), 4:47671 
REGION I 
See NORTH ATLANTIC REGION 
REGION V 
See GREAT LAKES REGION 
REGION VII 
See MIDWEST REGION 
REGION VIII 
See ROCKY MOUNTAIN REGION 


LITH 
See OVERBURDEN 
REGULATIONS 
See also POLLUTION REGULATIONS 
REGULATIONS/ECONOMIC IMPACT 
Remarks on regulatory processes, 4:46816 
REGULATIONS/PUBLIC OPINION 
— . regulatory processes, 4:46816 


See DEER 
REINFORCED CONCRETE/SHEAR PROPERTIES 
Shear transfer across cracks in reinforced concrete, 4:47073 (PB- 
288885) 
RELATIVE BIOLOGICAL EFFECTIVINESS 
See RBE 


RELATIVITY THEORY 
See also GENERAL RELATIVITY THEORY 
RELATIVITY THEORY/GYROMAGNETIC RATIO 
Experimental test of special relativity from a high-y electron g-2 
measurement, 4:47645 
REMOTE HANDLING EQUIPMENT 
Fuel handlin —— mayb with liquid-metal reactors, 4:46506 
REMOTE SE OLOGY ASSESSMENT 

Remote sensin, pnt ape the control of marine pollution. Preliminary 

inventory of available technologies, 4: fo (PB-286223) 
REMOTE VIEWING EQUIPMENT/DESIG 
Examination of interior surfaces using » 0 illumination 
(Patent), 4:46565 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WAVE POWER 
WIND POWER 
RENEWABLE ENERGY SOURCES/EVALUATION 
Alternative energy sources, 4:46834 
RENEWABLE ENERGY SOURCES/INVESTMENT 

Foreign direct investment in U.S. energy sources and supplies, 
1976 and 1977, 4:46768 (DOE/TIC-10156) 

International development assistance for renewable technologies: 
current programs and institutional requirements, 4:46833 
(SERI/TP-51-256) 

RENEWABLE RESOURCES/DECISION MAKING 

Differential game theoretic approach to economics of renewable 

resources (Cournot-Nash equilibrium), 4:47465 (CONF-790716- 


2) 
REPROCESSING 
See also PUREX PROCESS 
Balancing nonproliferation and energy security, 4:46787 
RESEARCH PROGRAMS/GRANTS 
Research, demonstration, training, and fellowship awards listing 
awards during October 1977-March 1978, 4:47390 (PB-289857) 
RESEARCH PROGRAMS/JOINT VENTURES 
Private sector participation in Federal energy R, D, and D 
lanning (Book; NAS/NRC Commission study), 4:46786 
RESEARCH PROGRAMS/REVIEWS 
Energy Division annual progress report for period ending 
September 30, 1978, 4:46759 (ORNL-5513) 
RESERVOIR ROCK/FRACTURES 
——— of computer methods to study fracture in hot rocks, 
5 - 





SEPTEMBER 30, 1979 


RESERVOIR ROCK/HYDRAULIC FRACTURING 
Rock fracturation tests of great depth by means of hydraulic 
impulse, 4:46330 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 


HOUSES 
RESIDENTIAL BUILDINGS/ENERGY ANALYSIS 
Net energy analysis of a cogeneration-district heating system and 
two conventional alternatives, 4:46797 (CONF-790659-1) 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
Amended Oregon State Energy Conservation Plan (1978). 
prepared in response to the Energy Policy and Conservation 
Act of 1975 (PL 94-163), and the Energy Conservation and 
Production Act of 1976 (PL 94-385), 4:46808 (PB-286078) 

Commercialization strategy report for conservation product 
marketing, 4:46885 (TID- 28855(Draft)) 

Energy conservation and the rural home: economic considerations 
for the nation and the individual. Monograph, 4:46880 (PB- 
286222) 

Evaluation of four energy conservation programs--fiscal year 
1977. Report to the Congress, 4:46883 (PB-288825) 

RESIDENTIAL BUILDINGS/ENERGY CONSUMPTION 

Phase one/base data for the development of energy performance 

standards for new buildings. Task report, 4:46884 (TID-28821) 
RESIDENTIAL BUILDINGS/FURNACES 

Commercialization aa report for conservation product 
marketing, 4:46885 (TID-28855(Draft)) 

RESIDENTIAL BUILDINGS/GEOTHERMAL SPACE HEATING 

Preliminary results of the new geothermal domestic heating 
system at CREIL, 4:46333 

RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 

Solar sustenance project. Phase II. A workshop program for solar 
greenhouse and windowbox construction with performance 
testing. Final report, 4:46216 (PB-286394) 

RESIDENTIAL BUILDINGS/THERMAL INSULATION 

Labeling and advertising of home insulation, 4:46879 (PB-286192) 

RESIDENTIAL BUILDINGS/WINDOWS 

Solar sustenance project. Phase II. A workshop program for solar 
greenhouse and windowbox construction with performance 
testing. Final report, 4:46216 (PB-286394) 

RESIDENTIAL SECTOR/POWER DEMAND 

Integrated analysis of load shapes and energy storage. Final 

report, 4:46826 (EPRI-EA-970) 
RESIDUAL FUELS/DEMETALLIZATION 

Demetallization catalyst tests on heavy residual oils. Final report, 

February 1975-January 1977, 4:45897 (PB-285937) 
RESIDUAL FUELS/DESULFURIZATION 

Demetallization catalyst tests on heavy residual oils. Final report, 

February 1975-January 1977, 4:45897 (PB-285937) 
RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUES 

See also ASHES 
RESIDUES/CHEMICAL COMPOSITION 

Fluid coking of coal liquefaction residues. Interim technical 
rs ery report for the second and third residues, 4:45817 (FE- 

-21 
RESIDUES/COKING 

EDS coal liquefaction process development. Phase IV. Quarterly 
technical progress report, July 1-September 30, 1978, 4:45819 
(FE-2893-21) 

Fluid coking of coal liquefaction residues. Interim technical 
progress report for the second and third residues, 4:45817 (FE- 
2422-21) 

Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Quarterly report, September 1978-November 1978, 4:45778 
(FE-1800-33) 

RESIDUES/GASIFICATION 

EDS coal liquefaction process development. Phase IV. Quarterly 
technical progress report, July 1-September 30, 1978, 4:45819 
(FE-2893-21) 

Gasification of residual materials from coal liquefaction. Quarterly 
report, October-December 1978, 4:45799 (FE-2247-22) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESONANCE PARTICLES 
See also PSI-3105 RESONANCES 
RESONANCE PARTICLES/PARTICLE PRODUCTION 
bq-bar resonance in e* e~ ?, 4:47687 
RESOURCE CONSERVATION/ECONOMICS 

Water use alternatives for Navajo energy production, 4:47457 
(LA-UR-79-1598) 

RESOURCE CONSERVATION/PUBLIC OPINION 

The roles of water conservation values in community policy. 
Master's thesis, 4:46781 (PB-289608) 

RESOURCE CONSERVATION/TECHNOLOGY ASSESSMENT 

Water use alternatives for Navajo energy production, 4:47457 
(LA-UR-79-1598) 


RNA 


RESOURCE RECOVERY ACTS/IMPLEMENTATION 
Siting and institutional impacts of RCRA, 4:47409 (CONF-790499- 
1 


) 
RETINA/NEOPLASMS 
Repetitive pulse laser data and permissible exposure limits. Final 
report 1 Sep 1977-31 Mar 1978, 4:47533 (AD-A-061654) 
RETINA/PATHOLOGICAL CHANGES 
Mechanisms of retinal damage from chronic laser radiation, 
thresholds and mechanisms. Report no. 4 (annual) 1 November 
1976-31 October 1977, 4:47532 (AD-A-059274) 
RETINA/PIGMENTS 
Time-resolved resonance Raman characterization of the bLsso 
intermediate and the two dark-adapted bRseo/sup DA/ forms of 
bacteriorhodopsin, 4:47482 
RETORTING/TECHNOLOGY ASSESSMENT 
Commercialization strategy report for oil shale. Parts I, II, and III, 
4:45939 (TID-28845(Draft)) 
RETORTS 
See also CHEMICAL REACTORS 
RETORTS/FLUID FLOW 
Comparison of flow nonuniformities in oil shale pilot retorts with 
— predicted by numerical flow simulations, 4:45938 (UCRL- 
82132) 
Multi-dimensional simulation of flow nonuniformities in fissured 
porous media, 4:45937 (UCRL-81956) 
RETORTS/THERMOCOUPLES 
In-situ oil shale retort; thermocouple well failure analysis, 4:45936 
(SAND-79-0742) 
RETRIEVAL SYSTEMS/DESIGN 
Retrieval system for emplaced spent unreprocessed fuel (SURF) in 
salt bed depository. Baseline concept criteria specifications and 
mechanical failure probabilities, 4:46005 (UCRL-15025) 
REVERSE-FIELD PINCH/DESIGN 
Engineering design of a direct-cycle steam-generating blanket for 
a long-pulse fusion reactor, 4:47958 (LA-UR-79-808) 
REYNOLDS NUMBER 
Course lecture (CE-3143): practical heat convection (3 Apr 1979) 
(Engineering Materials), 4:47234 (CAPE-2624) 
RF SYSTEMS/POWER SUPPLIES 
Low-cost RF system for a —— heavy ion linear 
accelerator, 4:47276 (BNL-5 
RHENIUM ALLOYS/ELECTRONIC STRUCTURE 
Electronic structure and superconductivity of hcp-bcc binary 
systems based on titanium and rhenium, 4:47002 
RHENIUM ALLOYS/SUPERCONDUCTIVITY 
Electronic structure and superconductivity of hcp-bcc binary 
systems based on titanium and rhenium, 4:47002 
RHENIUM OXIDES/COMPRESSIBILITY 
“Compressibility collapse” transition in ReOs, 4:47054 
RHENIUM OXIDES/PHASE TRANSFORMATIONS 
“Compressibility collapse” transition in ReOs, 4:47054 
RHODAMINES/OXIDATION 
Direct conversion of solar energy into electrical and chemical 
energy via photosynthetic models, 4:47468 (LBL-8623) 
RHODIUM BORIDES/NEUTRON DIFFRACTION 
Neutron scattering study of the magnetic transition in the 
reentrant superconductor Hoo 6Ero «RhsB,, 4:47041 (CONF- 
790653-6) 
RHODIUM BORIDES/PHASE TRANSFORMATIONS 
Neutron scattering study of the magnetic transition in the 
reentrant superconductor Hoo 6Ero 4Rh4B,, 4:47041 (CONF- 
790653-6) 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RING CURRENTS/CHEMICAL COMPOSITION 
Inference of the ring current ion composition by means of charge 
exchange decay, 4:47581 (N-78-32898) 
RINGS/FRACTURE PROPERTIES 
High strength austenitic alloys for generator retaining rings. 
Interim report, 4:46554 (EPRI-FP-1061) 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RIVERS 
See also STREAMS 
RIVERS/WATER POLLUTION 
Investigating salt and pollutant concentrations in the upper Elbe 
near Geesthacht, 4:47444 (GKSS-79-E-6) 
RNA 
(Ribonucleic acid.) 
See also MESSENGER-RNA 





RNA/BIOCHEMICAL REACTION KINETICS 


TRANSFER RNA 
RNA/BIOCHEMICAL REACTION KINETICS 
Photochemistry and photobiology of the psoralens, 4:47474 (LBL- 
8623) 
RNA/METABOLISM 
Gene expression and malignant transformation, 4:47479 (LBL- 
8623) 
ROADS/ENVIRONMENTAL EFFECTS 
Suspended sediments and related limnology of an alpine lake 
system. 3rd year-end report, 1 June 1977-30 September 1978 
(Alaska), 4:47442 (DOE/EV/71010-3) 
ROCK BEDS/HEAT STORAGE 
Transport and storage of heated water in unlined rock openings, 
4:46794 
ROCK CAVERNS/DESIGN 
Preliminary design and stability criteria for CAES hard rock 
caverns, 4:46699 (PNL-2935) 
ROCK CAVERNS/FAILURES 
Numerical modeling to predict behavior of underground hard 
rock caverns used for compressed air energy storage, 4:46700 
(PNL-2935) 
ROCK CAVERNS/MECHANICAL PROPERTIES 
Laboratory testing of hard rock specimens subjected to loading 
and environmental conditions appropriate to CAES, 4:46701 
(PNL-2935) 
ROCK CAVERNS/STABILITY 
Reservoir stability criteria, 4:46695 (PNL-2935) 
ROCK DRILLING/DRILL BITS 
Development of high performance drill bits utilizing 
polycrystalline diamond compact cutters, 4:47182 (SAND-79- 
0866C) 
ROCK MECHANICS/COMPUTER CALCULATIONS 
Development of computer methods to study fracture in hot rocks, 
4:46334 
ROCK MECHANICS/MEASURING METHODS 
Triaxial measurement of stress waves in the free-field, 4:47552 
(SAND-78-2123C) 
ROCK-FLUID INTERACTIONS/TEST FACILITIES 
Two dynamic hydrothermal systems and fluid samplers for 
studying rock-fluid interactions, 4:46336 (LA-7766-MS) 
ROCKS 
See also RESERVOIR ROCK 
ROCKS/SORPTIVE PROPERTIES 
Waste isolation safety assessment program. Controlled sample 
program publication number 2: interlaboratory comparison of 
batch Kd values, 4:46006 (PNL-2872) 
ROCKY MOUNTAIN REGION 
See also COLORADO 
MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 
UTAH 
WYOMING 
ROCKY MOUNTAIN REGION/BOOM TOWNS 
Optimal municipal investment in boomtowns: an empirical analysis 
(26 towns in Rocky Mountain region), 4:46774 
ROOF BOLTS/DESIGN 
Design optimization in underground coal systems. Sections 1-4. 
Interim report, July-September 1978, 4:45858 (FE-1231-14) 
ROOM AND PILLAR MINING/DESIGN 
Design optimization in underground coal systems. Sections 1-4. 
Interim report, July-September 1978, 4:45858 (FE-1231-14) 
ROTORS 
See also DARRIEUS ROTORS 
ROTORS/AERODYNAMICS 
WECS Incompressible Complex Configuration Aerodynamics 
(WICCA), 4:46342 (PB-288474) 
ROTORS/EQUATIONS OF MOTION 
Nonlinear dynamic response of wind turbine rotors. Ph.D. thesis - 
MIT, 4:46341 (N-79-12542) 
RUBBERS/CHEMICAL COMPOSITION 
Characterization of DC-S-2000 silicone rubber as an O-rin 
material for laser amplifier systems, 4:47062 (UCRL-52688) 
RUBBERS/MECHANICAL PROPERTIES 
Characterization of DC-S-2000 silicone rubber as an O-rin 
material for laser amplifier systems, 4:47062 (UCRL-52688) 
RUBBERS/THERMODYNAMIC PROPERTIES 
Characterization of DC-S-2000 silicone rubber as an O-ring 
material for laser amplifier systems, 4:47062 (UCRL-52688) 
RUBIDIUM/ABSORPTION SPECTROSCOPY 
Flame atomic absorption methods of analysis of oilfield brines: 
cadmium, cesium, chromium, cobalt, lead, nickel, rubidium, and 
vanadium, 4:47098 (BETC/RI-79/8) 
RUBIDIUM/ENERGY LEVELS 
Ordering of atomic energy levels in excited states (Quantum 
defects, K ordering, zero-energy scattering phase shift), 4:47623 
(CU-TP-135) 
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RUBIDIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
RUBIDIUM/IONIC CONDUCTIVITY 
Properties of single crystal beta’’-aluminas, 4:47048 (CONF- 
790538-9) 
RUMEN 
See STOMACH 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RURAL AREAS/SOCIO-ECONOMIC FACTORS 
Evidence of future increases in the impact of conventional electric 
facilities on rural communities, 4:46762 (ANL/EES-TM-S52) 
RUTHENIUM COMPLEXES/CATALYTIC EFFECTS 
Photoactivation of cluster catalysis: a comparison of 1-pentene 
isomerization by tetracarbonyl(triphenylphosphine)ruthenium 
and 1,1,1,2,2,2,3,3,3- nonacarbonyl-1,2,3- 
tris(triphenylphosphine)-triangulo-triruthenium. Technical 
report, 4:47125 (AD-A-061871) 
RUTHENIUM COMPOUNDS/PHOTOCHEMICAL 
REACTIONS 
Ruthenium(IV) in nitric acid media, 4:47131 
RUTILE/PERMEABILITY 
Tritium diffusion in rutile (TiO2), 4:47052 


S 


SACCHAROMYCES CEREVISIAE/ENZYME ACTIVITY 
Yeast cytochrome c-specific protein-lysine methyltransferase: 
coordinate regulation with cytochrome c and activities in cyc 
mutants, 4:47481 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/INFORMATION SYSTEMS 
Cost/benefit analysis of the integrated safeguards information 
system (ISIS) alternatives. Final report, 15 May 1978-15 August 
1978, 4:46018 (PB-287561) 
SAFEGUARDS/RESEARCH PROGRAMS 
Measurements and standards for nuclear materials safeguards. 
Quarterly technical report | May-1 Sep 1978, 4:46019 (PB- 
291354) 
Nuclear safeguards research and development. Program status 
report, January-March 1979, 4:46013 (LA-7801-PR) 
SAFETY 
See also REACTOR SAFETY 
SAFETY ENGINEERING/RESEARCH PROGRAMS 
Nuclear safety and reliability engineering. Quarterly progress 
report for period ending March 31, 1979 (LMFBR), 4:46685 
(WARD-SR-94000-1) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALT CAVERNS 
High temperature underground thermal energy storage, 4:46728 
(LBL-8431) 
SALT CAVERNS/MECHANICAL PROPERTIES 
Numerical modeling of behavior of caverns in salt for compressed 
air energy storage, 4:46703 (PNL-2935) 
SALT CAVERNS/STABILITY 
Laboratory testing of salt specimens, 4:46704 (PNL-2935) 
Reservoir stability criteria, 4:46695 (PNL-2935) 
State-of-the-art survey and preliminary design and stability criteria 
for salt cavities, 4:46702 (PNL-2935) 
SALTON SEA/BRINES 
Geothermal resource and reservoir investigations of U.S. Bureau 
of Reclamation leaseholds at East Mesa, Imperial Valley, 
California, 4:46249 (LBL-7094) 
SALTS/MONITORING 
Investigating salt and pollutant concentrations in the upper Elbe 
near Geesthacht, 4:47444 (GKSS-79-E-6) 
SAMARIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SAMARIUM 144/ENERGY LEVELS 
Muonic x-ray study of the charge distribution of '*4 '#8 15° '52 and 
94Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 144/MUONIC ATOMS 
Muonic x-ray study of the charge distribution of '*4 '*8 '5° 152 and 
84Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
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SAMARIUM 144/NUCLEAR RADII 
Muonic x-ray study of the charge distribution of ‘4 14° 5° 52 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 144 TARGET/PROTON REACTIONS 
(p,n) reaction to ground- and excited-state analogs on the 
samarium isotopes: Importance of two-phonon coupling effects, 
4:47782 
SAMARIUM 148/ENERGY LEVELS 
Muonic x-ray study of the charge distribution of 14 48 15° '52 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 148/MUONIC ATOMS 
Muonic x-ray study of the charge distribution of '*4 14° }5° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 148/NUCLEAR RADII 
Muonic x-ray study of the charge distribution of 14 #8 5° 152 and 
184Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 148 TARGET/PROTON REACTIONS 
(p,n) reaction to ground- and excited-state analogs on the 
samarium isotopes: Importance of two-phonon coupling effects, 
4:47782 
SAMARIUM 150/ENERGY LEVELS 
Muonic x-ray study of the charge distribution of '** 148 15° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 150/MUONIC ATOMS 
Muonic x-ray study of the charge distribution of '*4 #8 15° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 150/NUCLEAR RADII 
Muonic x-ray study of the charge distribution of ‘44 148 15° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 150 TARGET/PROTON REACTIONS 
(p,n) reaction to ground- and excited-state analogs on the 
samarium isotopes: Importance of two-phonon coupling effects, 


4:47782 
SAMARIUM 152/ENERGY LEVELS 
Muonic x-ray study of the charge distribution of '** 14° 15° 152 and 
184Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 152/MUONIC ATOMS 
Muonic x-ray study of the charge distribution of '** 14° 15° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 152/NUCLEAR RADII 
Muonic x-ray study of the charge distribution of '** 4° 15° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 152 TARGET/PROTON REACTIONS 
(p,n) reaction to ground- and excited-state analogs on the 
samarium isotopes: Importance of two-phonon coupling effects, 
4:47782 
SAMARIUM 154/ENERGY LEVELS 
Muonic x-ray study of the charge distribution of ‘44 14° 15° 152 and 
184Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 154/MAGNETIC DIPOLE MOMENTS 
Current densities in the projected Hartree-Fock approach. I. 
Magnetic moments, 4:47787 
SAMARIUM 154/MUONIC ATOMS 
Muonic x-ray study of the charge distribution of !*4 48 15° 152 ang 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMARIUM 154/NUCLEAR RADII 
Muonic x-ray study of the charge distribution of '*4 148 15° 152 and 
154Sm (Deformed Fermi distribution, transitions), 4:47608 
(CALT-63-297) 
SAMPLE CHANGERS/CONTROL SYSTEMS 
Sample changer interface (Mar 1976) (Engineering Methods), 
4:47171 (CAPE-2617) 
SANDSTONES/PERMEABILITY 
Geophysical study of the Hampshire Basin to investigate its 
geothermal potential, 4:46268 
Review of temperature and heat flux data in Denmark, 4:46269 
SAPPHIRE/DEFORMATION 
Application of transmission electron microscopy to the study of 
deformation in ceramic oxides, 4:47047 
SATELLITES/ELECTRIC CHARGES 
Spacecraft charging at geosynchronous orbit - solution for eclipse 
poo. Air force surveys in geophysics, 4:47580 (AD-A- 
58983) 
SATELLITES/NICKEL-CADMIUM BATTERIES 
Evaluation program for secondary spacecraft cells: synchronous 
orbit testing of sealed nickel cadmium cells, 4:46751 (N-78- 
551) 


SEAWATER/CORROSIVE EFFECTS 


SAVANNAH RIVER PLANT/RADIOACTIVE EFFLUENTS 

Effect of temperature and hydroxy-Al interlayers on Cs selectivity 
and fixation in river suspensions and soils. Final report, 4:47451 
(ORO-4851-2) 

SAVANNAH RIVER PLANT K REACTOR 
See K REACTOR 
SAVANNAH RIVER PLANT P REACTOR 
See P REACTOR 
SAVANNAH RIVER PLANT REACTOR 
See R REACTOR 
SCALAR FIELDS/PERTURBATION THEORY 

Large-order estimates for perturbation theory of a Yang-Mills 

field coupled to a scalar field, 4:47737 
SCANDIUM/ACTIVATION ANALYSIS 

Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 

SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 

SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 

SCHOOL BUILDINGS/ENERGY MANAGEMENT 

Automated energy management systems for small buildings. Final 
report, Volume 1: technical document, 4:46871 (BNL- 
50970(Vol.1)) 

Automated energy management systems for small buildings. 
Volume II: market assessment reports, Phase I and II. Final 
report, 4:46872 (BNL-50970(Vol.2)) 

SCHOOL BUILDINGS/TOTAL ENERGY SYSTEMS 

An assessment of thermal energy storage and waste heat 

pg with total energy systems for MIT , 4:46888 (AD-A- 


059061) 
SCHROEDINGER EQUATION/S WAVES 
Mass dependence of Schroedinger wavefunctions, 4:47848 
SCRAP METALS/RECYCLING 
Energy conservation in the U.S. economy from increased recycle 
of obsolete steel scrap, 4:46910 (COO-2893-10) 
SCREENS/DESIGN 
Fouling resistant screens for OTEC plants, 4:46205 (CONF- 
780236-P4) 
Potential use of profile-wire screens for OTEC, 4:46204 (CONF- 
780236-P4) 
SCREENS/PERFORMANCE 
Fouling resistant screens for OTEC plants, 4:46205 (CONF- 
780236-P4) 
SCREENS/PERFORMANCE TESTING 
Potential use of profile-wire screens for OTEC, 4:46204 (CONF- 
780236-P4) 
SCREW PINCH/EQUILIBRIUM PLASMA 
Tokamak equilibria with 8 close to 1 (High Beta Tokamak 
experiment; equilibrium studies to avoid separatrix formation in 
lasma), 4:47905 (CONF-7709167-) 
SCREW PINCH/STABILIZATION 
Stabilization of high-beta toroidal plasmas by force-free currents, 
4:47928 (CONF-7709167-) 
SCRUBBERS/COMPARATIVE EVALUATIONS 
Commercialization Task Force on industrial atmospheric fluidized 
bed combustion, 4:45883 (TID-28854) 
Guidebook to the applicability of flue gas desulfurization for 
industrial coal-fired boilers, 4:45837 (DOE/TIC-10150) 
SCRUBBERS/PERFORMANCE TESTING 
Cocurrent scrubber evaluation: TVA’s Colbert lime-limestone 
wet-scrubbing pilot plant, 4:46361 (EPRI-FP-941(Rev.)) 
SCRUBBERS. FACILITIES 
Cocurrent scrubber evaluation: TVA’s Colbert lime-limestone 
wet-scrubbing pilot plant, 4:46361 (EPRI-FP-941(Rev.)) 
SEALS/DEFORMATION 
Implicit treatment of the large deformation response of inelastic 
solids with slide-lines, 4:47162 (UCRL-82433) 
AS 


See also MEDITERRANEAN SEA 
SALTON SEA 
SEAS/TEMPERATURE MONITORING 
Preliminary comparative study of historical sea surface 
temperatures at potential OTEC sites, 4:46147 (CONF-780236- 
Pl 


SEAWATER/CHEMICAL ANALYSIS 
Biofouling and site characterization studies in an ocean thermal 
energy conversion (OTEC) experiment at St. Croix, U.S. Virgin 
Islands, 4:46195 (CONF-780236-P4) 
SEAWATER/COPPER 
Copper in the sea: a physical-chemical study of reservoirs, fluxes, 
and pathways in an Alaskan fjord, 4:47423 (DOE/EV/70001- 
44 


SEAWATER/CORROSIVE EFFECTS 
Effect of velocity on the seawater corrosion resistance of two 
aluminum alloys, 4:46202 (CONF-780236-P4) 
Performance of aluminum alloys in ammonia-sea water solutions, 
4:46201 (CONF-780236-P4) 





SEAWATER/DESALINATION 


SEAWATER/DESALINATION 
Ocean thermal power and water production research by the Sea 
Water Conversion Laboratory, 4:46185 (CONF-780236-P3) 
SEAWATER/SALINITY 
Preliminary bio-ecologic investigations at the OTEC Gulf of 
Mexico site - 29°N 88°W, 4:46141 (CONF-780236-P1) 
SEAWATER/SAMPLING 
Biofouling and site characterization studies in an ocean thermal 
energy conversion (OTEC) experiment at St. Croix, U.S. Virgin 
Islands, 4:46195 (CONF-780236-P4 
SEAWATER/TEMPERATURE DISTRIBUTION 
Preliminary bio-ecologic investigations at the OTEC Gulf of 
Mexico site - 29°N 88°W, 4:46141 (CONF-780236-P1) 
SECURITY 
Pen and platen, piezo-electric (21 Aug 1978) (Engineering 
Materials) (Signature verification), 4:47165 (CAPE-2609) 
SEDIMENTS/AERIAL MONITORING 
Suspended sediments and related limnology of an alpine lake 
system. 3rd year-end repo-t, 1 June 1977-30 September 1978 
(Alaska), 4:47442 (DOE/EV/71010-3) 
SEDIMENTS/BIOLOGICAL EFFECTS 
Suspended sediments and related limnology of an alpine lake 
system. 3rd year-end report, 1 June 1977-30 September 1978 
(Alaska), 4:47442 (DOE/EV/71010-3) 
SEDIMENTS/CHEMICAL ANALYSIS 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
SEDIMENTS/CHEMICAL COMPOSITION 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Pratt NTMS Quadrangle, Kansas, 4:45960 (GJBX-83(79)) 
Knoxville 1°x 2° NTMS area, North Carolina, South Carolina, 
and Tennessee: data release. Hydro, ee pate and stream 
sediment reconnaissance, 4:45953 (GJBX-75(79)) 
SEDIMENTS/COPPER 
Copper in the sea: a physical-chemical study of reservoirs, fluxes, 
and pathways in an Alaskan fjord, 4:47423 (DOE/EV/70001- 
44 


) 
SEDIMENTS/GRAIN SIZE 
Granulometric data 216-S crib facilities monitoring well 
sediments, 4:47407 (RHO-LD-70) 
SEDIMENTS/RADIOACTIVITY 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
SEDIMENTS/SAMPLING 
Granulometric data 216-S crib facilities monitoring well 
sediments, 4:47407 (RHO-LD-70) 
SEDIMENTS/SORPTIVE PROPERTIES 
Effect of temperature and hydroxy-Al interlayers on Cs selectivity 
and fixation in river suspensions and soils. Final report, 4:47451 
(ORO-4851-2) 
SEDIMENTS/THERMAL CONDUCTIVITY 
Development of a borehole probe for in-situ determination of soft 
sediments, 4:46335 
SEED RECOVERY/CHEMICAL REACTIONS 
Evaluation of alternative seed regeneration processes applicable to 
a ot MHD power plant. Topical report, 4:46849 (FE- 
1760-33) 
SEED-SLAG INTERACTIONS/MATHEMATICAL MODELS 
Calculation of equilibria between gases and condensed phases, 
4:47142 (ANL-77-21) 
SEISMIC EFFECTS/CALCULATION METHODS 
Evaluation of seismic analysis techniques for breeder reactor 
piping and equipment. Quarterly technical progress report, 
4:46674 (SAN-101 1-202) 
Nucelar reactor seismic safety analysis techniques, 4:46681 
(UCRL-81945) 
SEISMIC EFFECTS/MATHEMATICAL MODELS 
Major structural response methods used in the seismic safety 
margins research program, 4:46683 (UCRL-82439) 
SEISMIC WAVES/WAVE PROPAGATION 
Wave propagation in viscoelastic media, 4:47840 (UCRL-83019) 
SELENIDES THERMAL CONDUCTIVITY 
Progress report No. 30 for a program of thermoelectric generator 
— and RTG degradation mechanisms evaluation, 4:46857 
(JPL-20) 
SELENIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SELENIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SELENIUM/REMOVAL 
Filtration of heavy metals from flue gases: literature studies and 
experiments, 4:45853 (STUDSVIK/E-2-78/52) 
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SELENIUM/VOLTAMETRY 
Study of anodic stripping voltammetry - on the electrolytic 
codeposition and the dissolution of the deposits, 4:47095 (RFP- 
Trans-187) 
SELF-POWERED NEUTRON DETECTORS/DESIGN 
Neutron responsive self-powered radiation detector (Patent), 
4:47303 
SEMICONDUCTOR DEVICES 
See also CHARGE-COUPLED DEVICES 
SEMICONDUCTOR LASERS 
SEMICONDUCTOR STORAGE DEVICES 
TRANSISTORS 
SEMICONDUCTOR DEVICES/DIFFUSION LENGTH 
Obtaining accurate values of diffusion length with the scanning 
electron microscope, 4:46082 (UCRL-82617) 
SEMICONDUCTOR JUNCTIONS/EQUILIBRIUM 
Comment on A note on the assumption of | se miniaiaaa in 
semiconductor junction devices”, 4:4724 
Comment on "A note on the assumption of liabilities) in 
semiconductor junction devices”, 4:47243 
SEMICONDUCTOR LASERS/EXCITATION 
Efficient electron-beam-pumped InAs/sub x/Sb/sub y/P/sub 1- 
x/-y laser at 3.1-3.7 pw, 4:47211 
Room-temperature electron-beam-pumped Ga/sub x/In/sub 1-x/ 
As/sub |-y/-InP heterostructure laser with dielectric 
waveguide at A~ 1.06 p, 4:47210 
SEMICONDUCTOR LAS. /MODULATION 
Optical-microwave interactions in semiconductor devices. Final 
rt, 17 June 1977-16 June 1978, 4:47185 (AD-A-059064) 
SEMICONDUCTOR LASERS/OPERATION 
Room-temperature electron-beam-pumped Ga/sub x/In/sub 1-x/ 
As/sub 1-y/-InP heterostructure laser with dielectric 
waveguide at A ~ 1.06 p, 4:47210 
The 1.1 micrometer and visible emission semiconductor diode 
lasers. Final report, 1 January - 30 November 1977, 4:47194 (N- 
78-32405) 
SEMICONDUCTOR LASERS/RELIABILITY 
The 1.1 micrometer and visible emission semiconductor diode 
lasers. Final report, 1 January - 30 November 1977, 4:47194 (N- 
78-32405) 
SEMICONDUCTOR LASERS/TESTING 
Electrooptical devices. Semiannual technical summary, 1 October 
1977-31 March 1978, 4:47184 (AD-A-059062) 
SEMICONDUCTOR STORAGE DEVICES/DESIGN 
8 K EPROM module (2 Oct 1978) (Engineering Materials), 
4:47247 (CAPE-2619) 
SEMICONDUCTOR STORAGE DEVICES/ELECTRONIC 
CIRCUITS 
8 K EPROM module (2 Oct 1978) (Engineering Materials), 
4:47247 (CAPE-2619) 
SENSIBLE HEAT STORAGE 
Introductory remarks to the thermochemical and thermal energy 
storage panel, 4:46716 (CONF-7905 15-2) 
SENSIBLE HEAT STORAGE/AQUIFERS 
Aquifer storage projects in Sweden, 4:46729 (LBL-8431) 
Aquifer storage efforts in Germany, 4:46730 (LBL-8431) 
Confined aquifer experiment: heat storage, 4:46725 (LBL-8431) 
Danish seasonal aquifer warm-water-storage program, 4:46737 
(LBL-N8431) 
Energy management objectives and economics of heat storage 
wells, 4:46721 (LBL-8431) 
Heat storage in a phreatic aquifer: Campuget Experiment (Gard, 
France), 4:46733 (LBL-8431) 
High temperature underground thermal energy storage, 4:46728 
LBL-8431) 
Hydrogeology and reservoir engineering, 4:46720 (LBL-8431) 
Institutional aspects of utilizing heat storage in aquifers: a proposal 
for a prototype test, 4:46722 (LBL-8431) 
Mathematical modeling of thermal energy storage in aquifers, 
4:46724 (LBL-8431) 
Proceedings of the thermal energy storage in aquifers workshop, 
4:46717 (LBL-8431) 
Reaction panel, 4:46735 (LBL-8431) 
References on hot and cold water storage in aquifers, 4:46736 
(LBL-8431) 
Seasonal regeneration through underground strata, 4:46734 (LBL- 
8431) 


Seasonal storage: prospects and problems, 4:46719 (LBL-8431) 

Survey of thermal energy storage in aquifers coupled with 
agricultural use of heat under semi-arid conditions, 4:46731 
(LBL-8431) 

Thermal energy storage in aquifer workshop, 4:46718 (LBL-8431) 

Underground heat storage: dimensions, choice of a geometry, and 
efficiency, 4:46732 (LBL-8431) 

SENSIBLE HEAT STORAGE/BIBLIOGRAPHIES 

References on hot and cold water storage in aquifers, 4:46736 

(LBL-8431) 
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SENSIBLE HEAT STORAGE/RESEARCH PROGRAMS 
Thermal energy storage a _ applications: an overview, 
4:46242 (SERI/TR 34-0 R-34-0 
Thermal energy storage in saute woah, 4:46718 (LBL-8431) 
SENSIBLE HEAT STORAGE/REVIEWS 
Seasonal storage: — aoe and > el 4:46719 (LBL-8431) 
SENSIBLE HEAT STORAGE/SALT CAVERNS 
High temperature underground thermal energy storage, 4:46728 
LBL-8431) 
SEQUOYAH-1 REACTOR/COST 
Evaluation of uncertainties in benefit-cost studies of electrical 
power plants, Part I: A study of fuel cycle and capital cost 
uncertainties of the uoyah Nuclear Power Plant. Final 
report, 4:46428 (PB-286191) 
SEQUOYAH-2 REACTOR/COST 
Evaluation of uncertainties in benefit-cost studies of electrical 
power plants, Part I: A study of fuel cycle and capital cost 
uncertainties of the Sequoyah Nuclear Power Plant. Final 
report, 4:46428 (PB-286191) 
SEWAGE 
See LIQUID WASTES 
SHAFT EXCAVATIONS 
See also RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/LINING PROCESSES 
Development of lining and service line extension systems 
compatible with BSB excavation rates. Final report, 4:45863 
(HCP/T9127-01) 
SHALE GAS/CHEMICAL ANALYSIS 
Partitionin, of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SHALE GAS/QUANTITATIVE CHEMICAL ANALYSIS 
Use of Zeeman atomic absorption spectroscopy for the 
measurement of mercury in oil shale gases, 4:45940 (LBL-8888) 
SHALE OIL/CHEMICAL ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SHALE OIL/CHEMICAL COMPOSITION 
Investigation of the geokinetics horizontal in situ oil shale 
retorting process. Revised quarterly report, July-September, 
1978, 4:45934 (SAN-1787-19(Rev.)) 
SHALE OIL/COMMERCIALIZATION 


Commercialization strategy report for oil shale. Parts I, II, and III, 


4:45939 (TID-28845(Draft)) 
SHALE OIL/MUTAGEN SCREENING 
Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
SHALE OIL FRACTIONS/MUTAGEN SCREENING 
Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
SHALE TAR/TOXICITY 
Toxicological characteristics of generator shale tar and sanitary- 
hygienic work conditions during its use, 4:45944 (DOE-tr-139) 
SHALE TAR WATER/CHEMICAL ANALYSIS 
Partitioning of inajor, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SHALE TAR WATER/MUTAGEN SCREENING 
Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
SHEARER LOADERS 
See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING/NEUTRON TRANSPORT THEORY 
Preliminary studies for the PDX tokamak radiation shield design, 
4:47998 (TREE-1369) 
SHIELDS/DESIGN 
ne of shielding a liquid-metal-cooled reactor (Patent), 
81 


SHIPMENT 
See TRANSPORT 
SHIVA FACILITY/X-RAY SOURCES 
Shiva electromagnetic implosion x-ray source. Final report, 
4:47978 (AD-A-061884) 
SHOCK ABSORBERS 
Design of steel energy absorbing restrainers and their 
incorporation into nuclear power plants for enhanced safety. 
Volume 4, review of current uses of energy absorbing devices, 
4:46676 (UCB/EERC-79/10) 
SHOCK WAVES/FOCUSING 
Attempt to measure sonic boom caustics from supersonic HVAR 
rocket sleds (Mach 1.25), 4:47853 (SAND-78-1541) 
SHOCK WAVES/LIQUIDS 
Structure of a shock-wave front in a liquid, 4:47635 


SILICON/PHYSICAL RADIATION EFFECTS 


SHOCK WAVES/NAVIER-STOKES EQUATION 
Structure of a shock-wave front in a liquid, 4:47635 
SHOCK WAVES/PRODUCTION 
Electric gun: a new method for generating shock pressures in 
excess of 1 TPa, 4:47163 (UCRL-82820) 
SHOCK WAVES/STRUCTURAL MODELS 
Structure of a shock-wave front in a liquid, 4:47635 
SHRUBS/RADIOACTIVITY 
Summ-’ry report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
SIGMA MODEL/PION-NUCLEON INTERACTIONS 
S-wave pion-nucleus dynamics in the o + w model, 4:47701 
SILANES/CHEMICAL REACTION KINETICS 
Reactions of methyl cations with methylsilanes, 4:47117 
SILICON/ANNEALING 
Comparison of effects of pulsed ruby laser and pulsed electron 
beam swreaee. of **As* implanted silicon, 4:47090 
Effect of —s annealing in boron implanted, laser annealed 
silicon, 4:4706 
Electrical otc Bw and annealing kinetics study of laser-annealed 
ion-implanted silicon, 4:47080 
Extent of annealed or melted o- as a function of energy of 
pulsed laser irradiation, 4:47089 
Laser annealing of ion implanted silicon, 4:47085 
Laser annealing of hydrogen implanted amorphous silicon, 
4:47086 
Lattice location of As and Sb implanted in silicon after annealing 
with a pulsed ruby laser, 4:47087 
SILICON/CRYSTAL DEFECTS 
Electron microscopy study of defect structures in recrystallized 
amorphous layers of self-ion-irradiated <111> silicon, 4:47035 
SILICON/CRYSTAL GROWTH 
Development of advanced methods for continuous Czochralski 
= tetone Silicon sheet growth development for the Large Area 
ilicon Sheet Task of the Low Cost Silicon Solar Array 
Project. Third quarterly progress report, March 18-July 14, 
1978, 4:46070 (DOE/JPL/954884-3) 
SILICON/ELECTRICAL PROPERTIES 
Electrical properties and annealing kinetics study of laser-annealed 
ion-implanted silicon, 4:47080 
Laser annealing of ion implanted silicon, 4:47085 
SILICON/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SILICON/INFRARED SPECTRA 
Infrared and Raman spectra of Boron implanted, laser annealed 
silicon, 4:47088 
SILICON/INTERSTITIALS 
Three-stage model for the development of secondary defects in 
ion-implanted silicon, 4:46961 
SILICON/ION IMPLANTATION 
Dopant profile changes induced by laser irradiation of silicon: 
comparison of theory and experiment, 4:47084 
Extent of annealed or melted regions as a function of energy of 
ulsed laser irradiation, 4:47089 
Infrared and Raman spectra of Boron implanted, laser annealed 
silicon, 4:47088 
Laser annealing of ion implanted silicon, 4:47085 
Laser annealing of hydrogen implanted amorphous silicon, 
4:47086 


Lattice location of As and Sb implanted in silicon after annealing 
with a pulsed ruby laser, 4:47087 
Three-stage model for the development of secondary defects in 
ion-implanted silicon, 4:46961 
SILICON/LASER-RADIATION HEATING 
Dopant profile changes induced by laser irradiation of silicon: 
comparison of theory and experiment, 4:47084 
Effect of thermal annealing in boron implanted, laser annealed 
silicon, 4:47063 
Electrical properties and annealing kinetics study of laser-annealed 
ion-implanted silicon, 4:47080 
Extent of annealed or melted regions as a function of energy of 
ulsed laser irradiation, 4:47089 
Infrared and Raman spectra of Boron implanted, laser annealed 
silicon, 4:47088 
Laser annealing of hydrogen implanted amorphous silicon, 
4:47086 
Lattice location of As and Sb implanted in silicon after annealing 
with a pulsed ruby laser, 4:47087 
SILICON/ORDER-DISORDER TRANSFORMATIONS 
—— of hydrogen implanted amorphous silicon, 
4:47086 
SILICON/PHYSICAL PROPERTIES 
Laser annealing of ion implanted silicon, 4:47085 
SILICON/PHYSICAL RADIATION EFFECTS 
Electron microscopy study of defect structures in recrystallized 
amorphous layers of self-ion-irradiated <111> silicon, 4:47035 
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SILICON/PRODUCTION 
Process feasibility study in support of silicon material. Task I. 
Quarterly technical os ress report (XII), June-August 1978, 
4:46069 (DO (DOE E/JPL/9 $4343- 12) 
SILICON/PULSED IRRADIATION 
Comparison of effects of pulsed ruby laser and pulsed electron 
beam annealing of 7° As* implanted silicon, 4:47090 
SILICON/RAMAN SPECTRA 
Infrared and Raman spectra of Boron implanted, laser annealed 
silicon, 4:47088 
SILICON/STRUCTURAL CHEMICAL ANALYSIS 
Effect of thermal annealing in boron implanted, laser annealed 
silicon, 4:47063 
SILICON 28/NUCLEAR STRUCTURE 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
SILICON 28 TARGET/ELECTRON REACTIONS 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
SILICON 28 TARGET/PION MINUS REACTIONS 
Study of elastic pion scattering from °Be, 7*Si, 5*Ni, and 7°*Pb at 
162 MeV (Total and differential cross sections, scattering yields, 
scattering amplitudes), 4:47757 (LA-7851-T) 
SILICON 28 TARGET/PION PLUS REACTIONS 
Study of elastic pion scattering from *Be, **Si, **Ni, and 7° Pb at 
162 MeV (Total and differential cross sections, scattering yields, 
scattering amplitudes), 4:47757 (LA-7851-T) 
SILICON 28 TARGET/PROTON REACTIONS 
Tensor force and inelastic electron and proton scattering to 
unnatural-parity states of stretched configurations, 4:47766 
SILICON ALLOYS/SOLIDIFICATION 
~ hite —— ies - ‘- solidification of high purity Fe-C-Si 
loys, 4:47064 (1S-4693 
SILICON CARBIDES/CREEP 
Fatigue and creep behavior of SisN, and SiC for — 
lications. Final report, 4:47045 (EPRI-FP-1 
SILICON CARBIDES/FATIGUE 
Fatigue and creep behavior of SisN, and SiC for gas turbine 
ae Final report, 4:47045 (EPRI-FP-1060) 
SILICON CARBIDES/MATERIALS TESTING 
Tests and studies of USSR materials at the US coal burning MHD 
facility UTSI-2, 4:46848 (CONF-7805142-1) 
SILICON CHLORIDES/PHYSICAL PROPERTIES 
Process feasibility study in support of silicon material. Task I. 
Quarterly technical progress report (XII), June-August 1978, 
4:46069 (DOE/JPL/954343-12) 
SILICON FLUORIDES/HIGH SPIN STATES 
Theory of “4 ~~ and superfine levels in symmetric polyatomic 
molecules. ‘onal and tetrahedral molecules: Elementary 
spin-1/2 cases in vibronic ground states, 4:47630 
SILIC ‘ON FLUORIDES/HYPERFINE STRUCTURE 
Theory of hyperfine and superfine levels in symmetric polyatomic 
molecules. Trigonal and tetrahedral molecules: Elementary 
spin-1/2 cases in vibronic ground states, 4:47630 
IN HYDRIDES 
See SILANES 
SILICON NITRIDES/CREEP 
— and creep behavior of SisN, and SiC for gas turbine 
lications. Final report, 4:47045 (EPRI-FP-1060) 
SILIC IN NITRIDES/FABRICATION 
Glass-free grain boundaries in BeSiN ceramics, 4:47037 
SILICON NITRIDES/FATIGUE 
Fatigue and creep behavior of SisN, and SiC for gas turbine 
a. Final report, 4:47045 (EPRI-FP-1060) 
SILICON NITRIDES/GRAIN BOUNDARIES 


Imaging of thin inter, — phases by high-resolution electron 
ms eal y, 4:47 


SILICON NITRIDES/PHYSICAL RADIATION EFFECTS 
Application of noes eye electron microscopy to radiation 
damage in ceramics, 4:47060 
SILICON OXIDES/ADDITIVES 
Microstructure-property relationships of a zinc oxide varistor 
material, 4: "47043 (LBL-8991) 
SILICON OXIDES/DEFORMATION 
Application of transmission electron microscopy to the study of 
deformation in ceramic oxides, 4:47047 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Radiation damage in silicon dioxide films exposed to reactive ion 
etching, 4:47059 
SILICON SOLAR CELLS/ANTIREFLECTION COATINGS 
Characterization of solar cells for space applications. Volume 3: 
electrical characteristics of OCLI hybrid MLAR solar cells as a 
function of intensity and temperature, 4:46075 (N-78-32545) 
SILICON SOLAR CELLS/EL ICAL PROPERTIES 
Characterization of solar cells for space applications. Volume 3: 
electrical characteristics of OCLI hybrid MLAR solar cells as a 
function of intensity and temperature, 4:46075 (N-78-32545) 
Characterization of solar cells for space applications. Volume 4. 
Electrical characteristics of Spectrolab BSF 200-micron helios 
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cells as a function of intensity and temperature, 4:46077 (N-79- 
12543) 
SILICON SOLAR CELLS/FRESNEL LENS 
Design and development of a 300-watt solar photovoltaic 
concentrator. Final report, 4:46079 (SAND-78-7027) 
SILICON SOLAR CELLS/PHOTOLYSIS 
Photon-degradation effects in terrestrial silicon solar cells, 4:46086 
SILICON SOLAR CELLS/TESTING 
Environmental testing of Block II solar cell modules. Low-Cost 
Solar Array Project, 4:46068 (DOE/JPL/1012-79/1) 
SILICON SOLAR CELLS/WEATHERING 
Environmental testing of Block II solar cell modules. Low-Cost 
Solar Array Project, 4:46068 (DOE/JPL/1012-79/1) 
SILOXANES/CRYSTALLIZATION 
Low-temperature differential scanning calorimetry of 
polysiloxanes. Interim report, 4:46222 (AD-A-059189) 
SILVER/DIFFUSION 
Reaction and diffustion in silver-arsenic chalcogenide glass 
systems, 4:47081 
SILVER/ELECTRONIC STRUCTURE 
Valence-band structure of silver along A from angle-resolved 
photoemission, 4:46995 
SILVER/HEAVY ION REACTIONS 
Collisions of relativistic nuclei of the iron group with heavy 
emulsion nuclei at small impact parameters, and the 
phenomenon of nuclear pionization, 4:47778 
SILVER/IONIC CONDUCTIVITY 
Properties of single crystal beta’’-aluminas, 4:47048 (CONF- 
790538-9) 
SILVER/L-S COUPLING 
Valence-band structure of silver along A from angle-resolved 
photoemission, 4:46995 
SILVER/PHOTOEMISSION 
Valence-band structure of silver along A from angle-resolved 
photoemission, 4:46995 
SILVER/SOLUBILITY 
Reaction and diffustion in silver-arsenic chalcogenide glass 
systems, 4:4708 
SILVER 109 TARGET/PROTON REACTIONS 
Neutron spectra in decay of isobaric analog resonances in the 
reactions ‘°° Ag(p,n)'Cd and '°°In(p,n)!"5Sn, 4:47785 
SILVER ALLOYS/SURFACE PROPERTIES 
Surface characterization of catalytically active metal, alloy, and 
compound films. Progress report, September 1, 1978-August 31, 
1979 (Ag-Cu, Pd-Cu, Pt-Au), 4:46985 (COO-4496-2) 
SILVER SELENIDES/SORPTIVE PROPERTIES 
Reaction and diffustion in silver-arsenic chalcogenide glass 
systems, 4:47081 
SILVER-CADMIUM BATTERIES/BIBLIOGRAPHIES 
Silver cells (citations from the NTIS data base). Report for 1964- 
November 1978, 4:46745 (NTIS/PS-78/1191) 
SILVER-CADMIUM BATTERIES/CADMIUM 
Silver cells (citations from the Engineering Index data base). 
Report for 1970-November 1978, 4:46746 (NTIS/PS-78/1192) 
SILVER-ZINC BATTERIES/ANODES 
Eleventh monthly report, April 16, 1977-May 15, 1977 (Behavior 
of secondary zinc electrode in cell with convection), 4:46752 
(DOE/RL/90369-3) 
SILVER-ZINC BATTERIES/BIBLIOGRAPHIES 
Silver cells (citations from the NTIS data base). Report for 1964- 
November 1978, 4:46745 (NTIS/PS-78/1191) 
SILVER-ZINC BATTERIES/ELECTRONIC CIRCUITS 
Development of single-cell protectors for sealed silver-zinc cells. 
Final report, 4:46754 (N-79-12550) 
SILVER-ZINC BATTERIES/SILVER 
Silver cells (citations from the Engineering Index data base). 
Report for 1970-November 1978, 4:46746 (NTIS/PS-78/1192) 
SIMULATION/NUMERICAL SOLUTION 
= transport of high-current beams in a focused channel, 
4:47594 
SISTER CHROMATID EXCHANGES/RADIOINDUCTION 
Sister chromatid exchanges in human lymphocytes exposed to 
ionizing radiation during Go (y rays), 4:47498 
SITE SELECTION/MATHEMATICAL MODELS 
Modeling future power plant location patterns. Final report 
(Forecasts of power plant siting possibilities in mid-Atlantic and 
central regions in year 2000), 4:46364 (EPRI-EA-1063) 
SITES (REACTOR) 
See REACTOR SITES 
SKELETAL DISEASES/RADIOINDUCTION 
Protrusio acetabuli following pelvic irradiation, 4:47513 
SKELETON 
See also BONE JOINTS 
FEMUR 
SKELETON/DOSE COMMITMENTS 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
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Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

SKELETON/RADIATION DOSES 

Disposition of americium-241 oxide following inhalation by 

beagles, 4:47523 
SKELETON/RADIONUCLIDE KINETICS 

Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 

SKIMMERS/PERFORMANCE TESTING 
Performance tests of four selected oil spill skimmers. Final report, 
4:45906 (PB-288549) 
SL GROUPS/NONLINEAR PROBLEMS 
New nonlinear realizations of SL(2,C), 4:47862 
SLAGS 

Potential for energy conservation through the use of slag and fly 

ash in concrete. Final report, 4:46914 (SAN-1699-T1) 
SLAGS/CHEMICAL COMPOSITION 

Materials, 4:47013 

Materials technology for coal-conversion processes. Sixteenth 
quarterly report, October-December 1978, 4:45782 (ANL-79-23) 

SLAGS/ELECTRIC CONDUCTIVITY 

Materials, 4:47013 

SLAGS/LEACHING 
Leaching studies on coal and coal conversion wastes, 4:45836 
(CONF-790571-1) 
SLAGS/THERMAL DIFFUSIVITY 
Materials, 4:47013 
SLAGS/VISCOSITY 
Materials, 4:47013 
SLOWING-DOWN/COMPUTER CALCULATIONS 

Versatile numerical method for electron slowing-down spectral 

calculations, 4:47821 (SAND-78-1780) 
SLUDGES 

See SLURRIES 
SLUDGES/PHYSICAL PROPERTIES 

Sludge dewatering for FGD products. Final report, 4:45848 
(EPRI-FP-937) 

SLUDGES/WATER REMOVAL 

Sludge dewatering for FGD products. Final report, 4:45848 

(EPRI-FP-937) 
SLUGS (FUEL) 

See FUEL RODS 
SLURRIES/DRYING 

Drying and dewatering of pulp in hot press nips, 4:46916 (STU-77- 

4294) 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL INTESTINE/BIOLOGICAL RADIATION EFFECTS 

Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
per fraction, 4:47515 

SMELTING/ENVIRONMENTAL EFFECTS 

Nonferrous metals processing (copper reverberatory furnaces), 

4:47531 (EPA-600/7-78-168) 
SMELTING/HEALTH HAZARDS 

Nonferrous metals processing (copper reverberatory furnaces), 
4:47531 (EPA-600/7-78-168) 

SNEAK REACTOR/REACTOR KINETICS 

Physics investigations of a compact simulation of a large fast 
breeder reactor. SNEAK-Assembly 10, 4:46599 (K FK-2573) 

SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/FUEL ASSEMBLIES 

Experiments on the fluid dynamics and thermodynamics of rod 
bundles to verify and support the design of SNR-300 fuel 
elements: status and open problems, 4:46515 

SNR-1 REACTOR/FUEL POOLS 

Tank for storage of spent fuel elements under sodium: special 

design features and solutions proposed, 4:46507 
SNR-1 REACTOR/HEAT EXCHANGERS 

Development, design, construction, and testing of pumps, 
intermediate heat exchangers and manipulator systems for in- 
service inspection of SNR 300, 4:46501 

SNR-1 REACTOR/PUMPS 

Development, design, construction, and testing of pumps, 
intermediate heat exchangers and manipulator systems for in- 
service inspection of SNR 300, 4:46501 

SNR-1 REACTOR/REACTOR KINETICS 

Summary of results for the SNEAK-9 series of critical 
experiments and conclusions for the accuracy of predicted 
physics parameters of the SNR-300, 4:46467 (KFK-2586) 

SNR-1 REACTOR/REACTOR PROTECTION SYSTEMS 

Shutdown systems of KNK and SNR 300, 4:46495 

SNR-1 REACTOR/REACTOR SHUTDOWN 
Shutdown systems of KNK and SNR 300, 4:46495 
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SNR-1 REACTOR/REMOTE HANDLING EQUIPMENT 
Development, design, construction, and testing of pumps, 
intermediate heat exchangers and manipulator systems for in- 
service inspection of SNR 300, 4:46501 
SNR-1 REACTOR/SPENT FUEL STORAGE 
Tank for storage of spent fuel elements under sodium: special 
design features and solutions proposed, 4:46507 
SNR-1 REACTOR/STEAM GENERATORS 
Development, design, construction, and prototype test experience 
of steam generators for SNR 300, 4:46512 
SNR-300 REACTOR 
See SNR-] REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SODIUM/COMBUSTION 
Combustion of large sodium pools, 4:46619 (BNL-NUREG-25492) 
SODIUM/CORROSIVE EFFECTS 
Computer simulation of iron corrosion in a sodium loop using the 
Fleitman-Isaacs’ solubility relationship, 4:47010 (CEGB/RD/B/ 
N-3528) 
Physical models of corrosion of iron and nickel in liquid sodium, 
4:47009 (CEGB/RD/B/N-3516) 
SODIUM/ELECTRIC CONDUCTIVITY 
First principles pseudopotential calculations of electronic and 
atomic properties of solid and liquid alkali metals , 4:47595 (AD- 
A-058828) 
SODIUM/ELECTRONIC STRUCTURE 
First principles pseudopotential calculations of electronic and 
atomic ow of solid and liquid alkali metals , 4:47595 (AD- 
A-058828) 
SODIUM/ENERGY LEVELS 
Ordering of atomic energy levels in excited states (Quantum 
defects, K ordering, zero-energy scattering phase shift), 4:47623 
(CU-TP-135) 
SODIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SODIUM/IONIC CONDUCTIVITY 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-Al2Os, 4:46984 (CONF-790538-7) 
SODIUM/NEUTRON TRANSPORT 
Contributon Monte Carlo, 4:47820 (LA-7849-MS) 
SODIUM/RAMAN SPECTRA 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-Al2Os, 4:46984 (CONF-790538-7) 
SODIUM/REMOVAL 
Sodium technology program. Quarterly technical progress report, 
January-March 1979, 4:46456 (ESG-DOE-13272) 
SODIUM/VOID COEFFICIENT 
United States-West Germany fast reactor exchange program, 
4:46468 (KFK-2668) 
SODIUM ALLOYS/HEAT TREATMENTS 
Characterization of heat treatment induced changes in Li-Na beta- 
alumina single crystals, 4:46955 (CONF-790538-6) 
SODIUM ALLOYS/IONIC CONDUCTIVITY 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-Al2Os, 4:46984 (CONF-790538-7) 
SODIUM ALLOYS/PHASE STUDIES 
Characterization of heat treatment induced changes in Li-Na beta- 
alumina single crystals, 4:46955 (CONF-790538-6) 
SODIUM ALLOYS/PRESSURE MEASUREMENT 
Summary of work done pursuant to Purchase Order No. 3268909, 
4:46989 (UCRL-15021) 
SODIUM ALLOYS/RAMAN SPECTRA 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-AloOs, 4:46984 (CONF-790538-7) 
SODIUM ALLOYS/TEMPERATURE MEASUREMENT 
Summary of work done pursuant to Purchase Order No. 3268909, 
4:46989 (UCRL-15021) 
SODIUM BROMIDES/PHYSICAL RADIATION EFFECTS 
Investigation of laser-induced pre-breakdown material 
modifications. Final report, September 15, 1977-March 14, 1979, 
4:47083 (DOE/DP/40072-5) 
SODIUM CARBONATES/ELECTROLYSIS 
Synthetic carbonaceous fuels and feedstocks (Patent; by 
hydrolysis of aqueous sodium carbonate/bicarbonate solution 
obtained by scrubbing atmospheric carbon dioxide with aqueous 
sodium hydroxide solution), 4:46037 
SODIUM CHLORIDES/MORPHOLOGY 
Kinetics, morphology and thermodynamics of the solid-liquid 
transition of non-metals. Progress report, March 1, 1978- 
February 28, 1979, 4:47069 (COO-2407-7) 
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SODIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 
Investigation of laser-induced pre-breakdown material 
modifications. Final report, tember 15, 1977-March 14, 1979, 
4:47083 (DOE/DP/40072-5) 
SODIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Kinetics, morphology and thermodynamics of the solid-liquid 
transition pe pecans be Pro vote report, March 1, 1978- 
February 28, 1979, 4:47069 (COO-2407-7) 


SODIUM FLUORIDES/HEAVY ION REACTIONS 
Proton and pion spectra at large angles in relativistic heavy-ion 
collisions, 4:47765 
SODIUM OXIDES/IONIC CONDUCTIVITY 
—— of single crystal beta’’-aluminas, 4:47048 (CONF- 
790538-9) 


Substructure and properties of sodium beta alumina solid 
electrolytes. Final report, 4:46753 (EPRI-FP-1058) 
SODIUM OXIDES/SI RING 
Substructure and properties of sodium beta alumina solid 
electrolytes. Final report, 4:46753 (EPRI-FP-1058) 
SODIUM PERCHLORATES/RADIOLYSIS 
On the formation of trapped H-atoms and electrons in aqueous 
sodium perchlorate glasses (X rays), 4:47134 
SODIUM TUNGSTEN BRONZE/CRYSTAL STRUCTURE 
Domain and surface structures of sodium tungsten bronzes, Na/ 
sub x/WOs (0.4 < x < 1) (157 references), 4:47039 (ANL-78- 


63) 
SODIUM TUNGSTEN BRONZE/SURFACE PROPERTIES 
Domain and surface structures of sodium tungsten bronzes, Na/ 
sub x/WOs (0.4 < x < 1) (157 references), 4:47039 (ANL-78- 


63) 
SODIUM-SULFUR BATTERIES/ELECTROLYTES 
Substructure and properties of sodium beta alumina solid 
electrolytes. Final report, 4:46753 (EPRI-FP-1058) 
SODIUM-SULFUR BA RIES/RESEARCH PROGRAMS 
Studies of high energy cathodes and anodes for molten salt 
batteries. ress report, August 1, 1978-July 31, 1979 (SCls* 
in AlCly- "NaCl/Na* ion conductor/Na), 4:46742 (COO- 5053-12) 
SOILS/CONTAMINATION 
Decommissioning and decontamination activity, Gnome Site, 
Eddy County, New Mexico, 4:47414 (DOE/EA-0022) 
SOILS/RADIATION MONITORING 
Environmental monitoring —— United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
SOILS/RADIOACTIVITY 
Transfer factors for assessing the dose from radionuclides in 
agricultural products, 4:47419 (UCRL-82545(Rev.1)) 
SOILS/RADIOCHEMICAL ANALYSIS 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, 4:47418 (PB-287559) 
SOILS/RADIONUCLIDE MIGRATION 
Transuranic element transport in agricultural systems (soil to food 
chain transfer of nuclear fuel cycle radionuclides). Quarterly 
progress report, 4:47418 (PB-287559) 
SOILS/SORPTIVE PROPERTIES 
Effect of temperature and hydroxy-Al interlayers on Cs selectivity 
and fixation in river suspensions and soils. Final report, 4:47451 
(ORO-4851-2) 
SOLAR ABSORBERS 
See also BLACK LIQUIDS 
SOLAR ABSORBERS/BLACK COATINGS 
Thermal degradation of a black chrome solar selective absorber 
coating: short term, 4:46225 (LBL-8857) 
SOLAR ABSORBERS/RESEARCH PROGRAMS 
National program plan for absorber surfaces R & D, 4:46233 
(SERI/TR-31-103) 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SUNSPOTS 
SOLAR ACTIVITY/DATA COMPILATION 
Solar-geophysical data number 408, August 1978, Part I. (Prompt 
reports). Data for July 1978, June 1978, 4:47566 (PB-287440) 
Solar-geophysical data number 408, August 1978. Part II. 
(Comprehensive reports). Data for February 1978-January 1978 
and miscellanea, 4:47567 (PB-287441) 
SOLAR ACTIVITY/RESEARCH PROGRAMS 
Spacelab mission 2 experiment descriptions, 4:47582 (N-79-12122) 
SOLAR AIR HEATERS/DESIGN 
MSFC hot air collectors. Final report, 4:46228 (N-79-12556) 
SOLAR CELL ARRAYS/COST 
Module/array interface study. Final report, 4:46091 (DOE/JPL/ 
954698-1A) 
SOLAR CELL ARRAYS/DESIGN 
Assessment of SEPS solar array technology for orbital service 
module application. Final topical report, 4:46076 (N-79-12136) 
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Module/array interface study. Final report, 4:46091 (DOE/JPL/ 
954698-1A) 
SOLAR CELL ARRAYS/TESTING 
Environmental testing of Block II solar cell modules. Low-Cost 
Solar Array Project, 4:46068 (DOE/JPL/1012-79/1) 
SOLAR CELL ARRAYS/WEATHERING 
Environmental testing of Block II solar cell modules. Low-Cost 
Solar Array Project, 4:46068 (DOE/JPL/1012-79/1) 
SOLAR CELLS 
See also CADMIUM TELLURIDE SOLAR CELLS 
COMBINED COLLECTORS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/COMMERCIALIZATION 
Photovoltaic incentives options, 4:46071 (HCP/CS-0023) 
Some potential material supply constraints in the deployment of 
hotovoltaic solar electric systems. A preliminary screening to 
identify critical materials, 4:46078 (PNL-2971) 
SOLAR CELLS/CRYSTAL STRUCTURE 
— of the CueS layer of CueS/CdS thin-film solar cells, 
4:4608 
SOLAR CELLS/DEPOSITION 
Efficient electron-beam-deposited ITO/n-Si solar cells, 4:46084 
SOLAR CELLS/DIFFUSION LENGTH 
Obtaining accurate values of diffusion length with the scanning 
electron ———_ 4:46082 (UCRL-82617) 
SOLAR CELLS/DU: 
Measurin 2 on a modules, 4:46067 (COO-4094-37) 
SOLAR CE 
Efficient eeenadaaiakenned ITO/n-Si solar cells, 4:46084 
SOLAR CELLS/EXPORTS 
Export potential for photovoltaic systems, 4:46835 (DOE/CS- 
0078) 


SOLAR CELLS/FABRICATION 

a of SiO, at the indium tin oxide/Si solar cell interface, 

4:46085 

SOLAR CELLS/FINANCIAL INCENTIVES 

Photovoltaic incentives options, 4:46071 (HCP/CS-0023) 
SOLAR CELLS/INSP ON 

Measuring dirt on photovoltaic modules, 4:46067 (COO-4094-37) 
SOLAR CELLS/I FACES 

— of SiO, at the indium tin oxide/Si solar cell interface, 

85 


SOLAR CELLS/MARKETING RESEARCH 
Export potential for photovoltaic systems, 4:46835 (DOE/CS- 
0078 


SOLAR CELLS/PERFORMANCE TESTING 
Results of the solar cell experiments on the NTS-2 satellite after 
223 days in orbit. Memorandum report jun 76-apr 78, 4:46065 
(AD-A-061857) 
SOLAR CELLS/PHYSICAL RADIATION EFFECTS 
Results of the solar cell experiments on the NTS-2 satellite after 
223 days in orbit. Memorandum report jun 76-apr 78, 4:46065 
(AD-A-061857) 
SOLAR CELLS/RAW MATERIALS 
Some potential material supply constraints in the deployment of 
photovoltaic solar electric systems. A preliminary screening to 
identify critical materials, 4:46078 (PNL-2971) 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/ADHESIVES 
Low-temperature differential scanning calorimetry of 
polysiloxanes. Interim report, 4:46222 (AD-A-059189) 
SOLAR COLLECTORS/D IN 
MSFC hot air collectors. Final report, 4:46228 (N-79-12556) 
Solar heater (Patent), 4:46236 
SOLAR COLLECTORS/WEIGHT 
Weight minimization of sandwich type solar collector panels, 
4:46232 (SAND-78-2305C) 
SOLAR CONCENTRATORS 
See also FRESNEL LENS 
MIRRORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/COMPARATIVE EVALUATIONS 
Photovoltaic concentrator design comparison, 4:46080 (SAND-79- 
1289C) 
SOLAR CONCENTRATORS/DESIGN 
Design and development of a 300-watt solar photovoltaic 
concentrator. Final report, 4:46079 (SAND-78-7027) 
Ideal light concentrators with reflector gaps (Patent), 4:46239 
—— concentrator design comparison, 4:46080 (SAND-79- 
) 
SOLAR CONCENTRATORS/PERFORMANCE 
Design and development of a 300-watt solar photovoltaic 
concentrator. Final report, 4:46079 (SAND-78-7027) 
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SOLAR COOLING SYSTEMS 
— utility solar energy activities, 1978 survey (Brief 
riptions of 600 projects), 4:46053 (EPRI-ER-966-SR) 
SOLAR’ C LING SYSTEMS/ABSORPTION 
REFRIGERATION CYCLE 
Evaluation of performance enhancement of solar powered 
absorption chiller with an improved control strategy using the 
BNL-built hardware simulator, 4:46211 (BNL-26218) 
SOLAR COOLING SYSTEMS/DESIGN 
Manufactured solar home, 4:46213 (CONF-790541-19) 
SOLAR COOLING SYSTEMS/ENVIRONMENTAL IMPACTS 
Hazardous properties and environmental effects of materials used 
in solar a nd coolin apne technologies: interim 
handbook, 4:46062 (DOE/EV-00 28) 
SOLAR COOLING SYSTEMS/FEASIBILITY STUDIES 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
SOLAR COOLING SYSTEMS/FIRE HAZARDS 
Hazardous properties and environmental effects of materials used 
in solar heating and coolin aay technologies: interim 
handbook, 4:46062 (DOE/EV-00 
SOLAR COOLING SYSTEMS/HEALTH HAZARDS 
Hazardous properties and environmental effects of materials used 
in solar heating and coolin Os technologies: interim 
handbook, 4:46062 (DOE, PEN -00 
SOLAR COOLING SYSTEMS/MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
SOLAR COOLING SYSTEMS/MATERIALS 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV- 0028) 
SOLAR COOLING SYSTEMS/PERFORMANCE 
Evaluation of performance enhancement of solar powered 
absorption chiller with an improved control strategy using the 
BNL-built hardware simulator, 4:46211 (BNL-26218) 
SOLAR COOLING SYSTEMS/RELIABILITY 
Engineering concerns in solar system design and operation, 
4:46219 (SOLAR/0811-79/01) 
SOLAR COOLING SYSTEMS/THERMAL DEGRADATION 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV-0028 
SOLAR COOLING SYSTEMS/TOXIC MATERIALS 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV 'V-0028) 
SOLAR ENERGY 
Electric utility solar energy activities, 1978 survey (Brief 
descriptions of 600 projects), 4:46053 (EPRI-ER-966-SR) 
SOLAR ENERGY/BIBLIOGRAPHIES 
Solar energy: an annotated bibliography of selected literature, 
4:46052 (DOE/TIC-10158) 
SOLAR ENERGY/COMMERCIALIZATION 
Commercializing solar architecture, 4:46218 (SERI/TP-62-113) 
SOLAR ENERGY/ENERGY CONVERSION 
Chemical Biodynamics Division. Annual report 1978, 4:47466 
(LBL-8623) 
Direct conversion of solar energy into electrical and chemical 
energy via photosynthetic models, 4:47468 (LBL-8623) 
SOLAR ENERGY/ENVIRONMENTAL EFFECTS 
= Integrated Assessment Programs, 4:46775 (EPA-600/7-78- 
) 
SOLAR ENERGY/ENVIRONMENTAL IMPACTS 
Environmental Impact Section, 4:46776 (ORNL-5513) 
SOLAR ENERGY/EVALUATION 
Alternative energy sources, 4:46834 
SOLAR ENERGY/FINANCIAL INCENTIVES 
Evaluation of state incentives to encourage the residential use of 
solar energy in California, 4:46064 (UCRL-15006) 
Implementation of state solar incentives: a preliminary assessment, 
4:46836 (SERI/TR-51-159) 
SOLAR ENERGY/GOVERNMENT POLICIES 
New look in solar at the DOE, 4:46061 (CONF-780383-) 
SOLAR ENERGY/INSTITUTIONAL FACTORS 
Application of diffusion research to solar energy policy issues, 
4:46838 (SERI/TR-S51-194) 
SOLAR ENERGY/LEGAL INCENTIVES 
Implementation of state solar incentives: a preliminary assessment, 
4:46836 (SERI/TR-51-159) 
Implementation of state solar incentives: land-use planning to 
ensure solar access, 4:46837 (SERI/TR-51-163) 
SOLAR ENERGY/MARKET 
Market penetration of solar technologies, 4:46058 (CONF-780383- 


) 
SOLAR ENERGY/MEETINGS 
Commercializing solar architecture, 4:46218 (SERI/TP-62-113) 
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SOLAR ENERGY/RESEARCH PROGRAMS 

Application of diffusion research to solar energy policy issues, 
4:46838 (SERI/TR-51-194) 

ae eee of state solar incentives: a preliminary assessment, 

:46836 (SERI/TR-S51-159) 

Program for energy research and technologiess, 1977-1980. 
on report On new sources of energy, 1977, 4:46832 (NP- 
23498) 

Relative comparison of solar alternatives, 4:46051 (CONF-780383- 


Solar and Special Studies Section, 4:46785 (ORNL-5513) 
SOLAR ENERGY/SOCIAL IMPACT 
DOE Integrated Assessment Programs, 4:46775 (EPA-600/7-78- 
168 


) 
SOLAR ENERGY CONVERSION/BIOMASS PLANTATIONS 
Technology for conversion of solar energy to fuel. Mariculture 
investigation: ocean farming and fuel production, 4:46046 (PB- 
286514 
SOLAR FLARES/SOLAR PROTONS 
Localization of flares in the Sun’s atmosphere from radio 
observations, 4:47568 
SOLAR FLUX/FLUX DENSITY 
HELIOS and reconcentrators, 4:46112 (SAND-78-1600C) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 
Electric utility solar energy activities, 1978 survey (Brief 
descriptions of 600 projects), 4:46053 (EPRI- ER- 966-SR) 
SOLAR HEATING SY: S/DESIGN 
Manufactured solar home, 4:46213 (CONF-790541-19) 
SOLAR HEATING SYSTEMS/ENVIRONMENTAL IMPACTS 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV-0028) 
SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
SOLAR HEATING SYSTEMS/FIRE HAZARDS 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV-0028) 
SOLAR HEATING SYSTEMS/HEALTH HAZARDS 
Hazardous properties and environmental effects of materials used 
in solar heating and cooling (SHAC) technologies: interim 
handbook, 4:46062 (DOE/EV-0028) 
SOLAR HEATING SYSTEMS/INSTALLATION 
System installation package for the new Ham ry Vocational 
Technical College, Manchester, N.H., 4:46214 (DOE/NASA/ 
CR-161229) 
SOLAR HEATING SYSTEMS/MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
0S55d(Vol.1)) 
SOLAR HEATING SYSTEMS/MATERIALS 
Hazardous properties and environmental effects of materials used 
in solar heating and coolin y haey technologies: interim 
handbook, 4:46062 (DOE/EV-0028) 
SOLAR HEATING SYSTEMS/RELIABILITY 
Engineering concerns in solar system design and operation, 
4:46219 (SOLAR/0811-79/01) 
SOLAR HEATING SYSTEMS/THERMAL DEGRADATION 
Hazardous properties and environmental effects of materials used 
in solar heating and SOV -0028) technologies: interim 
handbook, 4:46062 (DOE/EV-0028 
SOLAR HEATING SYSTEMS/TOXIC MATERIALS 
Hazardous properties and environmental effects of materials used 
in solar heating and coolin Saat technologies: interim 
handbook, 4:46062 (DOE/EV-00 
SOLAR HEATING SYSTEMS/WARRANTIES 
Solar warranties workshop: a summary, March 23 and 24, 1978, 
4:46063 (SERI/TP-62-046) 
SOLAR INDUSTRY/MARKET 
Market penetration of solar technologies, 4:46058 (CONF-780383- 


SOLAR NEUTRINOS/NEUTRINO DETECTION 
Homestake long-range neutrino detector research program, 
4:47302 
Solar neutrino problem, 4:47317 
SOLAR PONDS/CONSTRUCTION 
Construction and initial operation of the Miamisburg salt-gradient 
solar pond, 4:46227 (MLM-2626(OP)) 
SOLAR PONDS/DESIGN 
Solar pond (Patent), 4:46237 
SOLAR PONDS/OPERATION 
Construction and initial operation of the Miamisburg salt-gradient 
solar pond, 4:46227 (MLM-2626(OP)) 
SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 





SOLAR POWER PLANTS/ECONOMIC IMPACT 


ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/ECONOMIC IMPACT 
National energy models and their representation of solar thermal 
electric systems, 4:46059 (CONF-780383-) 
SOLAR POWER PLANTS/HYBRID SYSTEMS 
Hybrid and repowered solar electric plants, 4:46098 (CONF- 
780383- 


SOLAR POWER PLANTS/LOAD MANAGEMENT 
Dispatch from a utility viewpoint, 4:46100 (CONF-780383-) 
SOLAR PROCESS HEAT 
Electric utility solar energy activities, 1978 survey (Brief 
descriptions of 600 projects), 4:46053 (EPRI-ER-966-SR) 
SOLAR PROCESS HEAT/FEASIBILITY STUDIES 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
SOLAR PROCESS HEAT/MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
SOLAR RADIO BURSTS/CORRELATIONS 
Localization of flares in the Sun’s atmosphere from radio 
observations, 4:47568 
SOLAR REFLECTORS/DESIGN 
Reflecting film reflector and method of making the same (Patent), 
4:46240 
SOLAR REFLECTORS/FABRICATION 
Reflecting film reflector and method of making the same (Patent), 


4:46240 
SOLAR REFLECTORS/REFLECTIVITY 
Development of a portable reflectometer for field measurements 
of the specular reflectance of solar mirrors, 4:46229 (SAND-78- 
2065C) 
SOLAR REFLECTORS/SERVICE LIFE 
Environmental testing of solar reflector structures, 4:46231 
(SAND-78-2109C) 
SOLAR REFLECTORS/SUPPORTS 
Environmental testing of solar reflector structures, 4:46231 
(SAND-78-2109C) 
SOLAR RIGHTS/LAND USE 
Implementation of state solar incentives: land-use planning to 
ensure solar access, 4:46837 (SERI/TR-51-163) 
SOLAR RIGHTS/REVIEWS 
Implementation of state solar incentives: land-use planning to 
ensure solar access, 4:46837 (SERI/TR-51-163) 
SOLAR THERMAL POWER PLANTS 
Purpose of workshop, 4:46097 (CONF-780383-) 
SOLAR THERMAL POWER PLANTS/FEASIBILITY STUDIES 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
SOLAR THERMAL POWER PLANTS/MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
SOLAR THERMAL POWER PLANTS/MATHEMATICAL 
MODELS 
Generation dispatch modeling for central solar thermal generation 
design, 4:46099 (CONF-780383-) 
SOLAR THERMAL POWER PLANTS/MEETINGS 
Systems studies for central solar thermal electric, 4:46096 (CONF- 
780383-) 
SOLAR THERMAL POWER PLANTS/OPERATION 
Integration of solar thermal electric plants into utility networks, 
4:46102 (CONF-780383-) 
SOLAR THERMAL POWER PLANTS/REVIEWS 
Solar energy in Europe, 4:46103 (CONF-780383-) 
SOLAR THERMAL POWER PLANTS/SIMULATION 
Generation dispatch modeling for central solar thermal generation 
design, 4:46099 (CONF-780383-) 
SOLAR WATER HEATING/COMMERCIALIZATION 
Commercialization strategy report for solar water heating, 4:46221 
(TID-28856(Draft)) 
SOLAR WATER HEATING/ECONOMICS 
Commercialization strategy report for solar water heating, 4:46221 
(TID-28856(Draft)) 
SOLAR WATER HEATING/TECHNOLOGY ASSESSMENT 
Commercialization strategy report for solar water heating, 4:46221 
(TID-28856(Draft)) 
SOLAR WIND/SHOCK WAVES 
Waves in the solar wind, 4:47569 
SOLAR-ASSISTED HEAT PUMPS/DEMONSTRATION 
PROGRAMS 
Commercial solar augmented heat pump system, 4:46215 (EPRI- 
ER-1004) 
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SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE TESTING 
ER 1004) solar augmented heat pump system, 4:46215 (EPRI- 
1004 
—— rimental performance study of a series solar heat pump, 
:46212 (BNL-26220) 
SOLID STATE LASERS/COLOR CENTERS 
eT lasing at 0.84-1.13 x in a LiF-OH crystal at 300°K, 
4:4 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Materials sciences, 4:46943 (LBL-7355) 
SOLID WASTES 
See also MINERAL WASTES 
REFUSE DERIVED FUELS 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/CARBONIZATION 
Apparatus for the — of combustible gas (Patent; from 
pawl weir y low-temperature carbonization at 300 to 
SOLID WASTES/CHEMICAL COMPOSITION 
Characterization of solid residues from fluidized-bed combustion 
units. Final report, ae ae 1977, 4:45882 (PB-288584) 
SOLID WASTES/ENERG RECOVERY 
Commercialization strategy report for energy from urban wastes, 
4:46840 (TID- reg 
SOLID WASTES/LEACH 
Leaching studies on coal look coal conversion wastes, 4:45836 
a - -790571-1) 
D WASTES/RECY' 


CLIN 
Definition and analysis of the barriers to the implementation of 
urban energy recovery systems (Questionaire and answers), 
pop a Ca yen bg 2) 
LID CE POTENTIAL 
Caenenhtenta es report for energy from urban wastes, 
4:46840 (TID-28852(Draft)) 
SOLID WASTES/WASTE DISPOSAL 
Assessment of national consequences of increased coal utilization. 
Executive summary, 4:45890 (TID-2945(Vol.2)) 
SOLIDS/DEFORMATION 
Implicit treatment of the lar, — deformation response of inelastic 
solids with a 4:47162 (UCRL-82433) 
SOLIDS/HEAT TRAN: 
Finite element pert of —_ heat conduction and enclosure 
radiation, 4:47230 (UCRL-82857) 
SOLIDS/MECHANICS 
Course lecture (CE-3113): techniques in experimental mechanics 
(14 May 1979) ee nace ban 4:47843 (CAPE-2626) 
SOLIDS/PHOTOACOUSTIC EFFECT 
Photoacoustic stress, 4:47839 (UCRL-82594) 
SOLIDS/WAVE PROPAGATION 
Wave propagation in viscoelastic media, 4:47840 (UCRL-83019) 
SOLV EFINED COAL/QUANTITATIVE CHEMICAL 
ANALYSIS 
—— of asphaltenes in fuels from coal hydrogenation, 
4:458 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SORPTIVE PROPERTIES/TEMPERATURE DEPENDENCE 
Effect of temperature and hydroxy-Al interlayers on Cs selectivity 
and fixation in river suspensions and soils. Final report, 4:47451 
(ORO-4851-2) 


See SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 
SOUND WAVES/FOCUSING 
Attempt to measure sonic boom caustics from supersonic HVAR 
rocket sleds (Mach 1.25), 4:47853 (SAND-78-1541) 
SOUTH CAROLINA/GEOCHEMICAL SURVEYS 
Knoxville 1° x 2° NTMS area, North Carolina, South Carolina, 
and Tennessee: data release. Hydrogeochemical and stream 
sediment reconnaissance, 4:45953 (GJBX-75(79)) 
SOUTH CAROLINA/RADIOACTIVE MATERIALS 
Transportation of radioactive material in South Carolina. Report 
for 31 January 1977-1 February 1978, 4:45987 (PB-286866) 
SOUTH DAKOTA/ENERGY DEMAND 
Trends and issues in SS Tha8, supply and demand in the Midwest, 
4:46804 (ANL/EES 
SOUTH DAKOTA/ENERGY SUPPLIES 
Trends and issues in energy supply and demand in the Midwest, 
4:46804 (ANL/EES-TM-48) 
SOUTH DAKOTA/MAGNETIC SURVEYS 
Aerial gamma ray and magnetic survey: Powder River II Project, 
Ekalaka Quadrangle, Montana. Final report, 4:45957 (GJBX- 
82(79)(Vol.2)Ekalaka) 
SOUTH DAKOTA/RADIOMETRIC SURVEYS 
Aerial gamma ray and magnetic survey: Powder River II Project, 
Ekalaka Spe Montana. Final report, 4:45957 (GJBX- 
82(79)(Vol.2)Ekalaka) 
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SOVIET UNION 
See USSR 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS/PLANNING 
Missions and planning for nuclear space power, 4:46528 (LA-UR- 
40 


-1240) 
SPACE POWER REACTORS/SPECIFICATIONS 
Missions and planning for nuclear space power, 4:46528 (LA-UR- 
79-1240) 
Selection of power plant elements for future space electric power 
systems, 4:46527 (LA-UR-79-1239) 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Assessment of SEPS solar array technology for orbital service 
module application. Final topical report, 4:46076 (N-79-12136) 
SPAIN/SOLAR ENERGY 
Solar energy in Europe, 4:46103 (CONF-780383-) 
SPATIAL DISTRIBUTION/PROBABILITY 
Survey of procedures for estimating the distribution of spherical 
articles from plane sections, 4:46940 (LA-UR-79-1229) 
SPECTROMETERS 
See also GAMMA SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
SPECTROMETERS/CALIBRATION 
Tour of the Standards and Calibrations Laboratory, 4:47308 
(UCRL-52537) 
SPECTROPHOTOMETERS/CALIBRATION 
Ultraviolet spectroscopic methods for quality control, 4:47331 
(MHSMP-79-29) 
SPECTROSCOPY 
See also AUGER ELECTRON SPECTROSCOPY 
EMISSION SPECTROSCOPY 
GAMMA SPECTROSCOPY 
PHOTOELECTRON SPECTROSCOPY 
Ion photofragment spectroscopy - potential surfaces of molecular 
ions. Annual report, 16 May 1977-16 May 1978, 4:47612 (AD-A- 
059270) 
SPENT FUEL ELEMENTS/DECOMPOSITION 
Evaluation of potential chemical/mechanical degradation 
processes affecting fuel and structural materials under long-term 
water storage (PWR; BWR), 4:46414 (NUREG/CR-0668) 
SPENT FUEL ELEMENTS/LEAKS 
Evaluation of potential chemical/mechanical degradation 
processes affecting fuel and structural materials under long-term 
water storage (PWR; BWR), 4:46414 (NUREG/CR-0668) 
SPENT FUEL ELEMENTS/NONDESTRUCTIVE ANALYSIS 
Importance of subthreshold fission phenomena in certain 
applications of fission threshold applications of fission threshold 
detectors: an example of neptunium-237 for nondestructive 
assay, 4:46569 
SPENT FUEL STORAGE 
Evaluation of potential chemical/mechanical degradation 
processes affecting fuel and structural materials under long-term 
water storage (PWR; BWR), 4:46414 (NUREG/CR-0668) 
Fuel handling experience with liquid-metal reactors, 4:46506 
SPENT FUEL STORAGE/UNDERGROUND STORAGE 
Technical concept for test of geologic storage of spent reactor fuel 
in the Climax granite, Nevada Test Site, 4:45988 (UCID-18197) 
SPENT FUELS/RETRIEVAL SYSTEMS 
Retrieval system for emplaced spent unreprocessed fuel (SURF) in 
salt bed depository. Baseline concept criteria specifications and 
mechanical failure probabilities, 4:46005 (UCRL-15025) 
SPENT SEED/REGENERATION 
a recovery--conversion of SO," to CO3*”, 4:47104 (ANL-77- 


21) 
SPENT SHALES/CHEMICAL ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
SPENT SHALES/MUTAGEN SCREENING 
Biological monitoring of oil shale products and effluents using 
short-term genetic analyses, 4:47527 (CONF-790334-10) 
SPHERES/HEAT TRANSFER 
Heat conduction from a sphere to an infinite external region, 
4:47229 (SAND-79-0366) 
SPINAL CORD/DELAYED RADIATION EFFECTS 
Protrusio acetabuli following pelvic irradiation, 4:47513 
SPIN-LATTICE RELAXATION/TEMPERATURE 
DEPENDENCE 
Tunneling modes and local structural order in amorphous arsenic, 
4:47000 
SPLEEN/SCINTISCANNING 
Simple method of spleen imaging with /sup 99m/Tc-labeled 
erythroyctes, 4:47489 
SPLIT DOSE IRRADIATION 
See FRACTIONATED IRRADIATION 
SPOIL BANKS/LAND RECLAMATION 
Coal refuse reclamation project, 4:45835 (CONF-790496-1) 


STAINLESS STEEL-316/CREEP 


SQUID DEVICES/BIBLIOGRAPHIES 
SQUID devices (a bibliography with abstracts). Report for 1964- 
September 1978, 4:47173 (NTIS/PS-78/1169) 
SRC PROCESS/ENVIRONMENTAL E 
Environmental and technical aspects of the utilization of SRC, 
AFBC, and low-Btu coal pggpune in industrial processes, 
4:45887 (ANL/EES-TM-49 
SRC PROCESS/HEALTH HAZARDS 
Environmental and technical aspects of the utilization of SRC, 
AFBC, and low-Btu coal gasification in industrial processes, 
4:45887 (ANL/EES-TM-49) 
SRC PROCESS/WATER REQUIREMENTS 
Water-related environmental effects in fuel conversion. Volume 
II. Appendices. Final report, October 1976-September 1978, 
4:45852 (PB-288874) 
SRC PROCESS/WATER TREATMENT 
Water-related environmental effects in fuel conversion. Volume 
II. Appendices. Final report, October 1976-September 1978, 
4:45852 (PB-288874) 
ST TOKAMAK/ENERGY BALANCE 
Energy confinement of high-density tokamaks, 4:47908 (CONF- 
7709 167-) 
ST TOKAMAK/NEOCLASSICAL TRANSPORT THEORY 
Energy confinement of high-density tokamaks, 4:47908 (CONF- 
7709 167-) 
STABILIZATION/HEAT TRANSFER 
Nonlinear Rayleigh-Taylor stability with mass and heat transfer, 
4:47633 
STABILIZATION/MASS TRANSFER 
Nonlinear Rayleigh-Taylor stability with mass and heat transfer, 
4:47633 
STABILIZATION/NONLINEAR PROBLEMS 
Nonlinear Rayleigh-Taylor stability with mass and heat transfer, 
:47633 


STAINLESS STEEL-304/CRACKS 
Crack initiation and growth in welds at 1100°F (593°C), 4:46981 
STAINLESS STEEL-304/CREEP 
Correlation of rupture life, creep rate, and microstructure for type 
304 stainless steel, 4:46966 (ORNL-5523) 
STAINLESS STEEL-304/ELASTICITY 
Heat-to-heat and directionality variations of elastic constants in 
types 304 and 316 stainless steel and 2 1/4 Cr-1 Mo steel, 
4:46948 (ORNL/TM-6879) 
STAINLESS STEEL-304/RUPTURES 
Correlation of rupture life, creep rate, and microstructure for type 
304 stainless steel, 4:46966 (ORNL-5523) 
STAINLESS STEEL-304/STRESS ANALYSIS 
Analytical investigation of the applicability of an isochronous 
method for predicting creep deformations in structures at 
elevated temperatures, 4:46987 (ORNL/TM-6673) 
STAINLESS STEEL-304/WELDED JOINTS 
Crack initiation and growth in welds at 1100°F (593°C), 4:46981 
STAINLESS STEEL-304/X-RAY DIFFRACTION 
Comparison of procedures for quantitative x-ray analysis in thin 
films, 4:46954 (BNL-25759) 
STAINLESS STEEL-304L/MATERIALS TESTING 
Weld overlaying for corrosion resistance in coal gasification 
atmospheres. Technical status report, April 1-30, 1979, 4:47011 
(FE-2621-12) 
STAINLESS STEEL-308/CRACKS 
Crack initiation and growth in welds at 1100°F (593°C), 4:46981 
STAINLESS STEEL-308/WELDED JOINTS 
Crack initiation and growth in welds at 1100°F (593°C), 4:46981 
STAINLESS STEEL-310/CORROSION 
Materials technology for coal-conversion processes. Sixteenth 
quarterly report, October-December 1978, 4:45782 (ANL-79-23) 
STAINLESS STEEL-310/MATERIALS TESTING 
Weld overlaying for corrosion resistance in coal gasification 
atmospheres. Technical status report, April 1-30, 1979, 4:47011 
(FE-2621-12) 
STAINLESS STEEL-316/BLISTERS 
Helium induced blistering during simultaneous sputtering, 4:47026 
Surface damage of 316 stainless steel irradiated with *He* to high 
doses, 4:47029 
STAINLESS STEEL-316/CORROSION 
Corrosion behavior of LMFBR fuel cladding in simulated water 
pool storage conditions, 4:46474 (ORNL/TM-6744) 
STAINLESS STEEL-316/CRACKS 
Crack initiation and propagation as a consequence of thermal 
shock, 4:46979 
STAINLESS STEEL-316/CREEP 
Creep and creep rupture of thin stainless steel specimens, 4:46976 
Creep and creep-rupture properties of the nuclear fuel cladding 
tube for fast treeder reactor in high temperature sodium: on the 
cladding tube (AISI Type 316SS, effect of boron content) 
manufactured in 1974 for MONJU, 4:46466 (JAPFNR-435) 
Reactor Development Program progress report, February 1979, 
4:46616 (ANL-RDP-80) 





STAINLESS STEEL-316/DEFORMATION 


Relationship between carbide precipitation and the in-reactor 
deformation of type 316 stainless steel, 4:47024 

STAINLESS STEEL-316/DEFORMATION 

Failure of type 316 stainless steel cladding during thermal 
transients, 4:46975 

STAINLESS STEEL-316/ELASTICITY 

Heat-to-heat and directionality variations of elastic constants in 
types 304 and 316 stainless steel and 2 1/4 Cr-1 Mo steel, 
4:46948 (ORNL/TM-6879) 

STAINLESS STEEL-316/FAILURES 

Failure of type 316 stainless steel cladding during thermal 
transients, 4:46975 

STAINLESS STEEL-316/ION IMPLANTATION 
Helium induced blistering during simultaneous as 4:47026 

STAINLESS STEEL-316/NEUTRON SP G 
Coolant channel sputtering source terms in a compact tokamak 

fusion power plant, 4:47972 (PNL-2942) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Creep and creep rupture of thin stainless steel specimens, 4:46976 
Fuel adjacency effects on fast reactor cladding mechanical 
properties, 4:46463 (HEDL-SA-1609) 

Relationship between carbide precipitation and the in-reactor 
deformation of type 316 stainless steel, 4:47024 

Spatial variation in void volume during charged icle 
bombardment: the effects of injected interstitials, 4:47015 
(CONF-790125-49) 

Surface damage of 316 stainless steel irradiated with *He* to high 
doses, 4:47029 

STAINLESS STEEL-316/SPECIFICATIONS 
(Specification) stainless steel billets, bars and sheet type 316 (16 

Jun 1976) (Engineering Materials), 4:46952 (CAPE-2638) 

STAINLESS STEEL-316/SPUTTERING 
Coolant channel sputtering source terms in a compact tokamak 

fusion power plant, 4:47972 (PNL-2942) 

STAINLESS STEEL-316/SWELLING 
Relationship between carbide precipitation and the in-reactor 

deformation of type 316 stainless steel, 4:47024 

STAINLESS STEEL-316/VOIDS 

Spatial variation in void volume during charged icle 
bombardment: the effects of injected interstitials, 4:47015 
(CONF-790125-49) 

STAINLESS STEELS 

STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-310 
STAINLESS STEEL-316 

STAINLESS STEELS/CORROSION RESISTANCE 
Materials selection for ocean thermal energy conversion heat 

exchangers, 4:46203 (CONF-780236-P4) 

STAINLESS STEELS/CREEP 
Bias factors for radiation creep, growth and swelling, 4:47016 

(CONF-790555-2) 

STAINLESS STEELS/EMBRITTLEMENT 

— design for long time stability. Final report, 4:46956 (EPRI- 
P-1068) 

STAINLESS STEELS/MECHANICAL PROPERTIES 
Influence of recrystallization behavior on the mechanical 

properties of XM-19 stainless steel (22Cr-13Ni-SMn-2Mo-0.3N), 


4:46973 
STAINLESS STEELS/PHASE STUDIES 
— design for long time stability. Final report, 4:46956 (EPRI- 
- 1068) 
STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 
Bias factors for radiation creep, growth and swelling, 4:47016 
(CONF-790555-2) 
Helium production in stainless steel, 4:46563 
STAINLESS STEELS/RECRYSTALLIZATION 
Influence of recrystallization behavior on the mechanical 
=" of XM-19 stainless steel (22Cr-13Ni-SMn-2Mo-0.3N), 
4: 
STAINLESS STEELS/SWELLING 
Bias factors for radiation creep, growth and swelling, 4:47016 
(CONF-790555-2) 
STANDARDS 
Implications of ANSI/ANS 3.1 1978 on the nuclear industry, 
4:46529 (CONF-790404-) 
STANDING CROP 
See BIOMASS 
STANFORD 20-GEV LINAC/POLARIZED BEAMS 
—_— — in inelastic scattering of polarized electrons, 
4:4 
STATE GOVERNMENT/FINANCIAL INCENTIVES 
Evaluation of state incentives to encourage the residential use of 
solar energy in California, 4:46064 (UCRL-15006) 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Powcr Plants.) 
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See also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
CONTROL 


Energy requirements of present pollution control technology. 
Final report, 4 March 1976-30 June 1976, 4:47387 (PB-286231) 
STATIONARY POLLUTANT SOURCES/WATER POLLUTION 
CONTROL 


Energy requirements of present pollution control technology. 
Final report, 4 March 1976-30 June 1976, 4:47387 (PB-286231) 
STATISTICAL MECHANICS/FIELD THEORIES 
Statistical mechanics and field theory (Path integrals, lattices, 
udofree vertex model), 4:47729 (LBL-9168 
STATISTICAL MECHANICS/ISING MODEL 
Statistical mechanics and field theory (Path integrals, lattices, 
pseudofree vertex model), 4:47729 (LBL-9168 
STEAM GENERATORS 
Design, R and D, and manufacture of the components of 
secondary circuits for fast sodium power plant, 4:46513 
STEAM GENERATORS/DESIGN 
Vapor generator steam drum spray heat (Patent), 4:46566 
STEAM EENERATORS/EDD CURRENT TESTING 
Eddy-current inspection for steam generator tubing program 
annual progress report for period ending December 31, 1978, 
4:46558 (NUREG/CR-0764) 
STEAM GENERATORS/IN-SERVICE INSPECTION 
Eddy-current inspection for steam generator tubing program 
annual progress report for period ending December 31, 1978, 
4:46558 (NUREG/CR-0764) 
STEAM GENERATORS/LEAK DETECTORS 
Electrochemical and physical methods for reactor diagnosis 
(LMFBR), 4:46505 
STEAM GENERATORS/LEAKS 
Analysis of the U.S. large leak test program Series I sodium-water 
reaction test results (LMFBR), 4:46462 (GEFR-SP-165) 
STEAM GENERATORS/MEETINGS 
Third US/USSR LMFBR steam generator seminar, 4:46444 
(CONF-781001-P3) 
STEAM GENERATORS/MOLTEN METAL-WATER 
REACTIONS 
Analysis of the U.S. large leak test program Series I sodium-water 
reaction test results (LMFBR), 4:46462 (GEFR-SP-165) 
Problems of sodium/water steam generator safety and their 
solution in the USSR, 4:46514 
STEAM GENERATORS/REACTOR SAFETY 
Problems of sodium/water steam generator safety and their 
solution in the USSR, 4:46514 
STEAM GENERATORS/SPACERS 
Friction and wear tests in support of LMFBR steam generator 
tube/tube spacer plate interactions, 4:46477 (WARD-NA-3045- 


48) 
STEAM GENERATORS/TRANSITION BOILING 
Characteristics of transition boiling in sodium-heated steam 
generator tubes, 4:46479 
STEAM GENERATORS/TUBES 
Friction and wear tests in support of LMFBR steam generator 
tube/tube spacer plate interactions, 4:46477 (WARD-NA-3045- 
48 


Multifrequency eddy current system for steam generator tubing 
inspection. Volume 1: Progress Summary. Interim report, 
4:46556 (EPRI-NP-758(Vol.1)) 

STEAM SYSTEMS/BIBLIOGRAPHIES 

Analytical techniques for stress analysis of the nuclear steam- 
supply system: a bibliography (PWR; BWR), 4:46413 
(NUREG/CR-0664) 

STEAM SYSTEMS/STRESS ANALYSIS 

Analytical techniques for stress analysis of the nuclear steam- 
supply system: a bibliography (PWR; BWR), 4:46413 
(NUREG/CR-0664) 

STEAM TURBINES/DESIGN 
Recent technology on large steam turbines, 4:46360 
STEAM TURBINES/PERFORMANCE 

Recent technology on large steam turbines, 4:46360 

User’s manual for PRESTO. A computer code for the 
performance of regenerative superheated steam-turbine cycles, 
4:46354 (ORNL-5547) 

STEAM TURBINES/STRESSES 
Recent technology on large steam turbines, 4:46360 
STEAM-IRON PROCESS/COMPARATIVE EVALUATIONS 

High-Btu coal gasification processes, 4:45783 (ANL/CES/TE-79- 

2 


STEEL-ASTM-A508/CRACKS 
oe of static and dynamic crack arrest theory to thermal 
shock experiment TSE-4, 4:46965 (NUREG/CR-0767) 
STEEL-ASTM-A508/FRACTURE PROPERTIES 
Critical experiments, measurements and analyses to establish a 
crack arrest methodology for nuclear pressure vessel steels, 
4:46665 (NUREG/CR-0825) 
STEEL-ASTM-A508/MECHANICAL PROPERTIES 
Heavy section steel technology (HSST) program, 4:46968 
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STEEL-ASTM-A508/PHYSICAL RADIATION EFFECTS 
Heavy section steel technology (HSST) program, 4:46968 
STEEL-ASTM-A533/MECHANICAL PROPERTIES 
Heavy section steel technology (HSST) — 4:46968 
STEEL-ASTM-A533/PHYSICAL RADIA EFFECTS 
Heavy section steel bere y (HSST) program, 4:46968 
STEEL-ASTM-A533-B 
Fracture mechanics practice for crack arrest, 4:46977 
Significance of warm prestress to crack initiation during thermal 
shock, 4:46980 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Critical experiments, measurements and analyses to establish a 
crack arrest REG UCR bho) for nuclear pressure vessel steels, 
4:46665 (NUREG/CR-08 
Fracture mechanics practice tr crack arrest, 4:46977 
STEEL-ASTM-A533-B/THERMAL SHOCK 
Significance of warm prestress to crack initiation during thermal 
shock, 4:46980 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOL YBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
STEELS/ACOUSTIC EMISSION TESTING 
Note on the anisotropic acoustic emission behavior of HSLA 
steels, 4:46999 
STEELS/CORROSION 
Materials technology for coal-conversion processes. Sixteenth 
uarterly report, October-December 1978, 4:45782 (ANL-79-23) 
STEELS/FRA RE PROPERTIES 
Interim report on the eee ee program, 4:46982 
STEELS/MICROSTRUCTU 
Feasibility study on the use a small-angle neutron scattering for 
microstructural determinations of technological alloys, carried 
out at Atomic Weapons Research Establishment (AWRE), 
Aldermaston, England. Final report, 4:46953 (AD-A-061867) 
STEELS/NOND UCTIVE ING 
Feasibility study on the use of small-angle neutron scattering for 
microstructural determinations of technological alloys, carried 
out at Atomic Weapons Research Establishment (AWRE), 
Aldermaston, England. Final report, 4:46953 (AD-A-061867) 
STEELS/PRODUCTION 
Economic taecieee of the use of energy and materials in the 
U.S. and Japanese iron and steel industries, 4:46908 (CONF- 
780247-2) 
STEELS/RECYCLING 
Energy conservation in the U.S. economy from increased recycle 
of obsolete steel scrap, 4:46910 (COO-2893-10) 
STELLAR ATMOSPHERES/ROTATION 
Rotating shell model of a relativistic star, 4:47564 
STELLAR ATMOSPHERES/STAR MODELS 
Rotating shell model of a relativistic star, 4:47564 
STEMMING MATERIALS/PERMEABILITY 
Permeability of granular beds emplaced in vertical drill holes, 
4:47157 (UCRL-52674) 
STIMULATED EMISSION/SPATIAL DISTRIBUTION 
Spatial- and temporal-intensity distribution of stimulated Raman 
emission, 4:47854 
STIRLING ENGINES/MATHEMATICAL MODELS 
Stirling engine nodal analysis program, 4:46926 
STIRLING ENGINES/PERFORMANCE 
Stirling engine nodal analysis program, 4:46926 
STOMACH/RADIONUCLIDE KINETICS 
Summary report of the grazing studies conducted on a plutonium- 
contaminated range in Area 13 of the Nevada Test Site, 4:47417 
(EMSL-LV-0539-24) 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
STORAGE FACILITIES/AIR POLLUTION 
Evaluation of hydrocarbon emissions from petroleum liquid 
storage, 4:45914 (PB-286190) 
STORAGE FACILITIES/POLLUTION REGULATIONS 
Evaluation of hydrocarbon emissions from petroleum liquid 
storage, 4:45914 (PB-286190) 
STORAGE RINGS 
See also CERN ISR 
ISABELLE STORAGE RINGS 
STORAGE RINGS/POLARIZED BEAMS 
Experimental review of beam polarization in high energy e* e~ 
storage rings, 4:47265 
STORAGE RINGS/SYNCHROTRON RADIATION 
Brightness of synchrotron radiation from electron storage rings, 
4:47300 (SLAC-PUB-2342) 


SUBSURFACE STRUCTURES/BLAST EFFECTS 


STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAIN GAGES/DESIGN 
Triaxial measurement of stress waves in the free-field, 4:47552 
(SAND-78-2123C) 
STRAIN GAGES/RESPONSE FUNCTIONS 
Triaxial measurement of stress waves in the free-field, 4:47552 
(SAND-78-2123C) 
STRATEGIC PETROLEUM RESERVE/SIZE 
Factors influencing the size of the U.S. strategic petroleum 
reserve, 4:45913 (ID-79-8) 
STRATOSPHERE/OZONE LAYER 
Aircraft HO sub x and NO sub x emission effects on stratospheric 
ozone and temperature, 4:47381 (N-78-32596) 
STRATOSPHERE/TEMPERATURE DISTRIBUTION 
Aircraft HO sub x and NO sub x emission effects on stratospheric 
ozone and temperature, 4:47381 (N-78-32596) 
STRATOSPHERE/TRITIUM 
Atmospheric tritium. Progress report, 1978 July 1-1979 June 30, 
4:47398 (ORO-3944-16) 
STRATOSPHERE/WATER VAPOR 
Aircraft HO sub x and NO sub x emission effects on stratospheric 
ozone and temperature, 4:47381 ee 
STRAW/ANAEROBIC DIGESTIO 
Biological conversion of biomass “ methane. Quarterly Loge 
report, September 1-November 30, 1978, 4:46040 (COO-2917- 
12 


STREAMING (RADIATION) 
See RADIATION STREAMING 
Ss 


See also RIVERS 
STREAMS/CHEMICAL COMPOSITION 
Hydrogeochemical and stream sediment reconnaissance basic data 
for Pratt NTMS Quadrangle, Kansas, 4:45960 (GJBX-83(79)) 
Knoxville 1°x 2° NTMS area, North Carolina, South Carolina, 
and Tennessee: data release. Hydrogeochemical and stream 
sediment reconnaissance, 4:45953 45983 (GIBX.15(79) 
STRESS ANALYSIS/FINITE ELEMENT 
Synthesis of hydrocode and finite rele te aan y for large 
deformation Lagrangian computation, 4:47164 (UCRL-82858) 
STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/CP INVARIANCE 
Solution of the strong CP problem in models with scalars (Higgs 
field coupling, color group extension heavy axion), 4:47720 
(CU-TP-154) 
ee solution to the strong CP problem, 4:47723 (CU- 
P-148) 
STRONTIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
STRONTIUM/ ADSORPTION 
Waste isolation safety assessment program. Controlled sample 
program publication number 2: interlaboratory comparison of 
batch Kd values, 4:46006 (PNL-2872) 
STRONTIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030 
STRONTIUM 82/POSITRON SOURCES 
Precision measurement of annihilation point spread distributions 
for medically important — emitters, 4:47493 (LBL-9169) 
STRONTIUM 89/FISSION YIELD 
Possible viscosity effects in neutron-induced fission of **Th and 
238, 4:47805 (CONF-790507-7 
STRONTIUM 90/DEPOSITION 
Environmental Measurements Laboratory environmental 
uarterly. Appendix, 4:47395 (EML-356(App.)) 
STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
Environmental Measurements Laboratory environmental 
uarterly. Appendix, 4:47395 (EML-356(App.)) 
STRONTIUM OXIDES/CRYSTAL DEFECTS 
Electron microscopy of ferrites, 4:47055 
STRONTIUM OXIDES/MAGNETIC PROPERTIES 
Electron microscopy of ferrites, 4:47055 
STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STYRENE POLYMERS 
See POLYSTYRENE 
SU-4 GROUPS/MASS FORMULAE 
Relations between hadron masses in SU & symmetry, 4:47724 
SU-4 GROUPS/SYMMETRY BREAKIN 
es of the chiral-SU(4) x SUC) -breaking parameters, 
SUBSURFACE STRUCTURES/BLAST EFFECTS 
High-energy (Mach 130) air-shock propagation in steel and grout 
pipes, 4:47355 (UCRL-81698) 





SULFATES/ABSORPTION SPECTROSCOPY 


SULFATES/ABSORPTION SPECTROSCOPY 
Determination of sulfate in organically colored water samples, 
:47450 


SULFATES/MONITORING 

Mechanisms and rates of atmospheric deposition of selected trace 
elements and sulfate to a deciduous forest watershed (Roles of 
dry and wet deposition concentrations measured in Walker 
Branch Watershed), 4:47382 (ORNL/TM-6674) 

SULFHYDRYL COMPOUNDS 
See THIOLS 
SULFUR/REMOVAL 
Process for removing sulfur from coal (Patent), 4:45781 
SULFUR 32/GIANT NANCE 

Investigation of the proton decay channel of the **S giant 

resonance, 447770 
SULFUR 32 TARGET/PHOTONUCLEAR REACTIONS 

Investigation of the — decay channel of the **S giant 

resonance, 4:4777 
SULFUR COMPOUNDS/CHEMICAL ANALYSIS 

Instrumental analysis of sulfur compounds in coal process streams. 
Fifth quarterly technical progress report, October-December 
1978, 4:45827 (FE-2710-5 

SULFUR DIOXIDE 
A fortran program for computing the pollutant standards index 
i), 4:47405 (PB-289924 
SULFUR DIOXIDE/ADSORPTION 

Process for preparing sulfur-containing coal or lignite for 

combustion (Patent), 4:45839 
SULFUR DIOXIDE/DETECTION 
An indicator for the detection of sulphur dioxide from cells and 
batteries. Final report mar-may 78, 4:47362 (AD-A-062031) 
SULFUR DIOXIDE/ENVIRONMENTAL IMPACTS 
Imperial Valley environmental project: air quality assessment, 
46310 (UCRL-52699) 
Model of leaf photosynthesis and the effects of simple us 
sulfur compounds (H2S and SOz2), 4:46308 (UCRL-52643) 
SULFUR DIOXIDE/POLLUTION REGULATIONS 
— utility steam generating units: background information for 
proposed SO2 emission standards. Supplement report, 4:47384 
(PB_286159) 

Electric utility steam generating units background information for 
proposed SO2 emission standards. Final report, 4:47386 (PB- 
286225) 

SULFUR DIOXIDE/REMOVAL 

Guidebook to the applicability of flue gas desulfurization for 

industrial coal-fired boilers, 4:45837 (DOE/TIC-10150) 
SULFUR FLUORIDES/ABSORPTION SPECTRA 

Interaction of a CO, laser beam with a supersonic SF¢ jet 

expanding into vacuum, 4:45979 
SULFUR FLUORIDES/BREAKDOWN 

Investigation of high-voltage particle-initiated breakdown in gas- 

insulated systems. Final report, 4:46369 (EPRI-EL-1007) 
SULFUR FLUORIDES/HIGH SPIN STATES 

Theory of hyperfine and superfine levels in symmetric polyatomic 
molecules. Trigonal and tetrahedral molecules: Elementary 
spin-1/2 cases in vibronic ground states, 4:47630 

SULFUR FLUORIDES/HYPERFINE STRUCTURE 

Theory of hyperfine and superfine levels in symmetric polyatomic 

ose. Trigonal and tetrahedral molecules: Elementary 
n-1/2 cases in vibronic ground states, 4:47630 
SULI OR FLUORIDES/PHOTOIONIZATION 

Photoionization study of multiphoton-excited SF¢ in a molecular 

beam, 4:47599 
SULFUR FLUORIDES/PHOTON-MOLECULE COLLISIONS 

Interaction of a COz laser beam with a supersonic SF jet 

expanding into vacuum, 4:45979 
SULFUR FLUORIDES/SUPERSONIC FLOW 

Interaction of a CO2 laser beam with a supersonic SFg jet 

expanding into vacuum, 4:45979 
SULFUR HYDRIDES 

See HYDROGEN SULFIDES 
SULFUR ISOTOPES/ISOTOPE RATIO 

The use of carbon and sulfur isotopic ratios and total sulfur 
content for identifying the origin of beach tars in Santa Monica 
Bay, California , 4:47447 (PB-286780) 

SULFUR ISOTOPES/MUON REACTIONS 

Energy spectra and asymmetry of charged-particle emission on 

capture of negative muons by nuclei, 4:47763 


UN 
A close-up of the Sun, 4:47565 (N-78-32964) 
SUNSPOTS 
Effects of long-period solar activity fluctuation on temperature 
and pressure of the terrestrial atmosphere, 4:47576 (N-79-12990) 
SUPER PHENIX REACTOR/CONSTRUCTION 
Future plans for the design and construction of fast breeder 
reactors in France, 4:46519 
SUPER PHENIX REACTOR/PRIMARY COOLANT CIRCUITS 
Primary circuits of Phenix and Super-Phenix, 4:46498 
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Problems of coins and testing primary loop components of fat 
reactors, 4:46: 
SUPER PHENIX REACTOR/REACTOR COMPONENTS 
Contribution of Italian industry to the development of reactor 
components and fuel-handling systems of fast reactors, 4:46508 
Problems - desi —_s and testing primary loop components of fat 
reactors, 4 
SUPER PHENIX REACTOR/SPECIFICATIONS 
Future plans for the design and construction of fast breeder 
reactors in France, 4:46519 
SUPER PHENIX REACTOR/STEAM SYSTEMS 
Design, construction, and operatin, — of secondary 
jum circuits of fast reactors, 4:46510 
SUPERCONDUCTING CABLES/ENERGY ANALYSIS 
Energy analysis of the basic materials utilized in electric power 
transmission systems, 4:46366 (HCP/T5043-01) 
SUPERCONDU iG CABLES/RESEARCH PROGRAMS 
LASL NbsGe conductor development. Eleventh oe wd 
a report, January 1-March 31, 1979, 4:46371 (LA-7864- 


SUPERCONDUCTING CABLES/SURGES 
a ropagation in a dc superconducting cable. Part I: analysis, 
46372 (LA-UR-79-226) 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING DEVICES/BIBLIOGRAPHIES 
ay ere ig devices and materials. A literature survey issued 
oo , Jan -March 1979, 4:47172 (NBS-79-01) 
SUPER DU iG MAGNETS 
See ao MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/DESIGN 
Superconducting magnetohydrodynamic magnet development 
program, Phase I. ly technical cae report No. 6, 
October 1-December 31, 1977, 4:46850 (MIT-2295-1) 
SUPERCONDUCTING MAGNETS/FLUCTUATIONS 
Observation of voltage fluctuations in a superconducting magnet 
during MHD power generation, 4:46847 (CONF-780952-24) 
SUPERCONDU G MAGNETS/HEAT TRANSFER 
Heat transfer from aluminum to He II: application to 
ERCONDUCTING re energy storage, 4:47233 
= CONDUCTI /M NICAL 
ome pe design of DEALS magnet, 4:47962 (BNL-25994) 
aa Ht iG MAG / STRESSES 
MOAER field and stress analysis for ORNL-LCT, 4:47963 
AERI-M-7543) 
SUPERCONDUCTING MAGNETS/SUPPORTS 
Structural design of DEALS magnet, 4:47962 (BNL-25994) 
SUPERCONDU: G MAGNETS/THERMAL STRESSES 
Study of thermal problems in ORNL-Large Coil Task, 4:47964 
(JAERI-M-7546) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/BIBLIOGRAPHIES 
Superconducting devices and materials. A literature survey issued 
uarterly, January-March 1979, 4:47172 (NBS-79-01) 
= RCONDUCTORS/MAGNETIZATIO 
agnetic ordering in superconductors, 4:47082 
SUPI RRCONDUCTORS VERY 
Recovery capability of multifilamentary superconductors with 
non-uniform void distribution, 4:47174 (WFPS-TME-097) 
SUPERCONDUCTORS/SELF-CONSISTENT FIELD 
Magnetic ordering in superconductors, 4:47082 
SUPERCONDUCTORS/VOIDS 
Recovery capability of multifilamentary superconductors with 
non-uniform void distribution, 4:47174 (WFPS-TME-097) 
SUPERNOVAE/ENERGY SPECTRA 
Early radiation spectrum, cooling, and escape of supernova shock- 
accelerated cosmic rays, 4:47554 
SUPERNOVAE/HYDRODYNAMICS 
Early radiation spectrum, cooling, and escape of supernova shock- 
accelerated cosmic rays, 4:47554 
SUPERSONIC TRANSPORT/SHOCK WAVES 
Attempt to measure sonic boom caustics from supersonic HVAR 
rocket sleds (Mach 1.25), 4:47853 (SAND-78-1541) 
SUPERSYMMETRY/SOLITONS 
Integrability of supersymmetrical generalizations of classical chiral 
models in two-dimensional space-time, 4:47743 
SUPERTANKERS 
See TANKER SHIPS 
SUPERTHERM/CHEMICAL COMPOSITION 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
O73 10) gas cooled reactor systems definition, 4:46432 (COO- 
SUPERTHERM/CORROSION RESISTANCE 
Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
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Advanced gas cooled reactor systems definition, 4:46432 (COO- 
2975-16) 
SUPERTHERM/MECHANICAL PROPERTIES 

Advanced gas cooled nuclear reactor materials evaluation and 
development program. Selection of candidate alloys. Vol. 1. 
aI" gas cooled reactor systems definition, 4:46432 (COO- 
2975-1 

SUPPORTS/STRESS ANALYSIS 
Computer program SUPAN: a post processor for the analysis of 
beam type piping supports, 4:47153 (RE-A-79-051) 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/AIR POLLUTION 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 

SURFACE AIR/CONTAMINATION 

Environmental Measurements Laboratory environmental 

uarterly. Appendix, 4:47395 (EML-356(App.)) 
SURFACE AIR/RADIOACTIVITY 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

SURFACE AIR/SPATIAL DOSE DISTRIBUTIONS 

Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area (Idaho National Engineering 
Laboratory), 4:47518 

SURFACE MINING 
See also COAL MINING 
SURFACE MINING/BIBLIOGRAPHIES 
Strip mining. Volume 2. 1976-September 1978 (citations from the 
TIS data base). Report for 1976-September 1978, 4:45865 
(NTIS/PS-78/1164) 

Surface mining. Part I. Strip mining (citations from the 
Engineering Index data base). Report for 1970-September 1978, 
4:45866 (NTIS/PS-78/1165) 

SURFACE MINING/ENVIRONMENTAL IMPACTS 

Environmental impacts of coal extraction in Alabama: 1978-1985, 
4:45849 (ORNL/TM-6793) 

SURFACE MINING/LAND RECLAMATION 

Remote monitoring of coal strip mine rehabilitation. Final report, 

1 July 1975-31 December 1976, 4:45851 (PB-286647) 
SURFACE MINING/MINING EQUIPMENT 

Bucket wheel excavator study. Final report, January 1979, 4:45860 
(HCP/T8914-01) 

SURFACE MINING/SOCIO-ECONOMIC FACTORS 

Beluga coal field development: social effects and management 
alternatives (West side of Cook Inlet), 4:45869 (PNL-RAP-29) 

SURFACE MINING ACTS 
Environmental impacts of coal extraction in Alabama: 1978-1985, 
4:45849 (ORNL/TM-6793) 
SURFACE WATERS 
See also COASTAL WATERS 
ESTUARIES 


STREAMS 
SURFACE WATERS/RADIOACTIVITY 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

SURFACE WATERS/WATER POLLUTION 

Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 

SURFACE WATERS/WATER RESOURCES 

A systematic examination of issues in conjunctive use of ground 

and surface waters. Final report, 4:47425 (PB-285958) 
SURFACES/FIELD EMISSION 

Surface analysis of field-ion samples exposed to the plasma of the 

impurities studies experiment (ISX-A) tokamak, 4:47879 
SURRY POWER STATION UNIT-1 

See SURRY-] REACTOR 
SURRY POWER STATION UNIT-2 

See SURRY-2 REACTOR 
SURRY-1 REACTOR/PERSONNEL 

Training of personnel for the Steam Generator Project: Surry, 
Virginia, 4:46421 (CONF-790404-) 

SURRY-2 REACTOR/PERSONNEL 

Training of personnel for the Steam Generator Project: Surry, 

Virginia, 4:46421 (CONF-790404-) 


TADPOLES 


SURVEY MONITORS/DESIGN 
Alpha survey meter (6 Apr 1978) (Engineering Materials), 4:47304 
(CAPE-2614) 
SURVIVAL CURVES/DOSE-RESPONSE RELATIONSHIPS 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
rt fraction, 4:47515 
SURVIVAL CURVES/TEMPERATURE EFFECTS 
Response of 9L tumor cells to hyperthermia and x irradiation, 
04 


SUSPENSIONS 
See also SLURRIES 
SUSPENSIONS/RHEOLOGY 
Rheology of concentrated suspensions and their settling 
characteristics in vessels having inclined walls. Final report, 
4:45873 (EPRI-AF-1085) 
SUSPENSIONS/SEDIMENTATION 
Rheology of concentrated suspensions and their settling 
characteristics in vessels having inclined walls. Final report, 
4:45873 (EPRI-AF-1085) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWITCHES/DESIGN 
Early counterpulse technique applied to vacuum interrupters, 
4:47968 (LA-UR-79-1595) 
SWITCHES/ELECTRICAL PROPERTIES 
Shock-induced electrical switching in polymeric films, 4:47147 
(CONF-790540-11) 
SWITCHES/PERFORMANCE 
Fast opening switches carrying multimegampere currents and 
their application to high velocity shock waves in xenon, 4:47160 
(UCRL-82134) 
SYMPOSIA 
See MEETINGS 
SYNCHROTRON RADIATION/ANGULAR DISTRIBUTION 
Estimating the horizontal width of the spectral angular 
distribution of synchrotron light, 4:47264 (SLAC-TN-79-4) 
SYNCHROTRON RADIATION/BRIGHTNESS 
Brightness of synchrotron radiation from electron storage rings, 
4:47300 (SLAC-PUB-2342) 
SYNCHROTRON RADIATION/VISIBLE RADIATION 
Estimating the horizontal width of the spectral angular 
distribution of synchrotron light, 4:47264 (SLAC-TN-79-4) 
SYNCHROTRONS 
See also ZGS 
SYNCHROTRONS/POLARIZED BEAMS 
Acceleration of polarized ions in synchrotrons, 4:47271 
Possibility of polarized beams at the AGS, 4:47273 
SYNOVIA 
See BONE JOINTS 
SYNTHANE PROCESS/COMPARATIVE EVALUATIONS 
High-Btu coal gasification processes, 4:45783 (ANL/CES/TE-79- 
2 


) 
SYNTHETIC FUELS 
See also GASOHOL PROGRAM 
HYDROGEN FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/POLLUTION 
Synthetic fuels production: analysis of process by-products from a 
laboratory scale coal gasifier, 4:45844 (EPA-600/7-78-168) 
YNTHETIC FUELS/PRODUCTION 
Methane production from carbon oxides over borohydride- 
reduced transition metals. Final report, 4:46034 (PB-286385) 
Technology for conversion of solar energy to fuel. Mariculture 
investigation: ocean farming and fuel production, 4:46046 (PB- 
286514) 


T 


T CODES 
TRIDENT-CTR user's manual, 4:47912 (LA-7835-M) 
TACHYONS 
(Hypothesized particles that travel faster than the velocity of light; 
they have an imaginary rest mass.) 
TACHYONS/INVARIANCE PRINCIPLES 
Reply to consequence of lack of invariance under active Lorentz 
transformations, 4:47846 (CU-TP-134) 
TACHYONS/LORENTZ TRANSFORMATIONS 
Reply to ‘Consequence of lack of invariance under active Lorentz 
transformations”, 4:47681 
Reply to consequence of lack of invariance under active Lorentz 
transformations, 4:47846 (CU-TP-134) 
TADPOLES 
See LARVAE 





TANDEM ACCELERATORS 


TANDEM ACCELERATORS 
See VAN DE GRAAFF ACCELERATORS 
TANDEM ELECTROSTATIC ACCELERATORS/ 
ACCELERATOR FACILITIES 
Modification of the Argonne tandem, 4:47284 (CONF-781051-5) 
TANKER SHIPS/SA 
Feasibility of methods and systems for reducing LNG tanker fire 
hazards, 4:47435 (DOE/EV-0036) 
TANTALUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
L < oi oe retorting in a controlled-state retort, 4:45941 
TANTALUM/CRITICAL CURRENT 
Effect of the emission current on the critical parameters of 
tantalum, 4:47007 
TANTALUM/EXPANSION 
ge mony < the crystal lattice of tantalum and indium by a p* 
meson, 4:47005 
TANTALUM/MECHANICAL PROPERTIES 
Effect of periodic chemical variation on the mechanical properties 
of Ta foils, 4:46974 
TANTALUM/SPIN-LATTICE RELAXATION 
Expansion of the crystal lattice of tantalum and indium by a p* 
meson, 4:47005 
TANTALUM/TRANSITION TEMPERATURE 
Effect of the emission current on the critical parameters of 
tantalum, 4:47007 
TANTALUM 181/MAGNETIC DIPOLE MOMENTS 
Current densities in the projected Hartree-Fock approach. I. 
Magnetic moments, 4:47787 
TANTALUM 181 TARGET/ELECTRON REACTIONS 
Search for axion production in low-energy electron 
bremsstrahlung, 4:47644 
TANTALUM ALLOYS/FRACTURE PROPERTIES 
High strength austenitic alloys for roy retaining rings. 
nterim report, 4:46554 (EPRI-FP- 
TANTALUM RTLOYS/MECHANICAL PROPERTIES 
Precipitation hardening in Fe-Ni base austenitic alloys, 4:46947 
(LBL-9208) 
TANTALUM ALLOYS/MICROSTRUCTURE 
Application of materials science to the design of engineering 
alloys. A review, 4:46983 
TANTALUM ALLOYS/PHASE DIAGRAMS 
Application of materials science to the design of engineering 
alloys. A review, 4:46983 
TANTALUM ALLOYS/PRECIPITATION HARDENING 
Precipitation hardening in Fe-Ni base austenitic alloys, 4:46947 
(LBL-9208) 
TANTALUM TUNGSTATES/ACTIVATION ENERGY 
NMR study of proton motion in the defect pyrochlores HTaWOg 
and HTaWOg x H2O, 4:47078 
TANTALUM TUNGSTATES/IONIC CONDUCTIVITY 
NMR study of proton motion in the defect pyrochlores HTaWOg¢ 
and HTaWOeg x H2O, 4:47078 
TANTALUM TUNGSTATES/MOLECULAR STRUCTURE 
NMR study of proton motion in the defect pyrochiores HTaWOg¢ 
and HTaWO, x H20, 4:47078 
TANTALUM TUNGSTATES/NUCLEAR MAGNETIC 
RESONANCE 
NMR study of proton motion in the defect pyrochlores HTaWOg¢ 
and HTaWOeg x H20, 4:47078 
TANTALUM TUNGSTATES/SPIN-LATTICE RELAXATION 
NMR study of proton motion in the defect pyrochlores HTaWOg¢ 
and HTaWO, x H2O, 4:47078 
TANTALUM TUNGSTATES/SPIN-SPIN RELAXATION 
NMR study of proton motion in the defect pyrochlores HTaWOs¢ 
and HTaWOg x H2O, 4:47078 
TANTALUM TUNGSTATES/VACANCIES 
NMR study of proton motion in the defect pyrochlores HTaWOg¢ 
and HTaWOg x H20, 4:47078 
TARGET CHAMBERS/DECONTAMINATION 
Nova target chamber decontamination study, 4:47989 (UCRL- 
15029) 
TARGETS 
See also LASER TARGETS 
POLARIZED TARGETS 
TARGETS/ION COLLISIONS 
Soft x-ray and vacuum-ultraviolet spectroscopy of ion-beam- 
heated thin targets, 4:47591 
TARGETS/ULTRAVIOLET RADIATION 
Soft x-ray and vacuum-ultraviolet spectroscopy of ion-beam- 
heated thin targets, 4:47591 
TARGETS/ULTRAVIOLET SPECTRA 
Soft x-ray and vacuum-ultraviolet spectroscopy of ion-beam- 
—— thin targets, 4:47591 


(Tributyl phosphate.) 
Method for improving the extraction properties of a tributy]l 
phosphate solution (Patent), 4: "45985 
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TEARING INSTABILITY/NONLINEAR PROBLEMS 
Nonlinear quenching of diamagnetic and gyroviscous effects in 
tearing modes, 4:47931 (IPP-6/174) 
TECHNETIUM 99 99/SCINTISCANNING 
Simple method of spleen imaging with /sup 99m/Tc-labeled 
erythroyctes, 4:47489 
UM ALLOYS/ENERGY GAP 
Specific heat of bec Mo/sub 1-x/Tc/sub x/, 4:46996 
TECHNET IUM ALLOYS/SPECIFIC HEAT 
Specific heat of bec Mo/sub 1-x/Tc/sub x/, 4:46996 
TECHNOLOGY ASSESSMENT 
DOE Integrated Assessment Programs, 4:46775 (EPA-600/7-78- 


168) 
TECHNOLOGY ASSESSMENT/DECISION MAKING 
esian approach to forecasting technical success 
we, stnodoioe 4:46783 (CONF-790475-1) 


"llcmdinte investigation of the Urach geothermal anomaly, 
4:46284 
TELESCOPES/CONTROL SYSTEMS 
"— control for a segmented telescope mirror, 4:47151 (LBL- 
62 


1) 
TELESCOPES/MIRRORS 
ae ah control for a segmented telescope mirror, 4:47151 (LBL- 


TELLURIUM/V OLTAMETRY 
Study of anodic stripping voltammetry - on the electrolytic 
codeposition and the dissolution of the deposits, 4:47095 (RFP- 
Trans-187) 
ESSEE 
See also OAK RIDGE 
TENNESSEE/GEOCHEMICAL SURVEYS 
Knoxville 1° x 2° NTMS area, North Carolina, South Carolina, 
and Tennessee: data release. Hydro raBX. 7509) and stream 
sediment reconnaissance, 4:45953 (GJBX-75(79)) 
TENNESSEE VALLEY AUTHORITY/ENERGY 
CONSERVATION 
Electric energy options hold great promise for the Tennessee 
ben _ thority. Report to the Congress, 4:46823 (PB-288758) 
ALLEY AUTHORITY/ENERGY POLICY 
Electric abn options hold great promise for the Tennessee 
Valley Authority. Report to the Congress, 4:46823 (PB-288758) 
TERBIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
TERBIUM/EMISSION SPECTRA 
Assignment of unclassified lines in Tb I through high-resolution 
laser-fluorescence measurements of hyperfine structure, 4:47602 
TERBIUM/ENERGY TRANSFE 
af transfer from triplet aromatic hydrocarbons to Tb* and 
in aqueous micellar solutions, - 47109 
TERBIUM/HYPERFINE STRUCTURE 
Assignment of unclassified lines in Tb I through high-resolution 
laser-fluorescence measurements of hyperfine _— 4:47602 
TERBIUM 159/MAGNETIC DIPOLE MOMENT. 
Current densities in the projected Hartree-Fock _ 4 
Magnetic moments, 4:47787 
TERBIUM FLUORIDES/CRYSTAL GROWTH 
Potassium terbium fluoride crystal growth development for 
faraday rotator discs fabrication, 6 July 1978-6 February 1979, 
4:47990 (UCRL-15031) 
TERRESTRIAL ECOSYSTEMS/ENVIRONMENTAL 
TRANSPORT 
Cycling indices for ecosystem models, 4:47410 aa 790726-2) 
TERRESTRIAL ECOSYSTEMS/FOOD CHAIN 
Transfer factors for assessing the dose from redionuclides i in 
agricultural products, 4:47419 (UCRL-82545(Rev.1)) 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Radiation dosimetry of small mammals inhabiting a liquid 
radioactive waste disposal area (Idaho National Engineering 
Laboratory), 4:47518 
TEST FACILITIES 
33-GVA interrupter test facility, 4:47969 (LA-UR-79-1596) 
TEST FACILITIES/DESIGN 
H.C. Fire Test Cell -- heat source and sample holder (6 Apr 1978) 
(Engineering Materials), 4:47167 (CAPE-2640) 
NBS/LLL Smoke Density Chamber (11 Feb 1977) (Engineering 
Materials), 4:47168 (CAPE-2481/1) 
TEST FACILITIES/SPECIFICATIONS 
TUFCI, an experimental facility to study the molten-fuel-coolant 
interaction in a full-scale fuel element (LMFBR), 4:46526 
—" 
N 


Biological testing methodology, 4:47443 (EPA-600/7-78-168) 
TEXACO GASIFICATION PROCESS 
Gasification of residual materials from coal liquefaction. Quarterly 
report, October-December 1978, 4:45799 (FE-2247-22) 
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TEXAS/AQUIFERS 
Interpretation of well logs in a carbonate aquifer. Water-resources 
investigations (final), 4:47455 (PB-288508) 
TEXAS/COAL DEPOSITS 
mp yo assessment of Texas lignite development, 4:45886 
TEXAS/ENERGY DEMAND 
Integrated assessment of Texas lignite development, 4:45886 
TEXAS/GEOCHEMICAL SURVEYS 

Hydrogeochemical and stream sediment reconnaissance basic data 
say Falls NTMS Quadrangle, Texas, 4:45967 (GJBX- 

Hydrogeochemical and stream sediment reconnaissance basic data 
for Palestine NTMS Quadrangle, Texas, 4:45966 (GJBX-92(79)) 

TEXAS/MAGNETIC SURVEYS 

NURE aerial among and magnetic reconnaissance survey: Big 
Bend area, Emory Peak MH 13-9 Quadrangle, 4:45963 (GJBX- 
88(79)(Vol.2)Emory Peak) 

NURE aerial gamma-ray and magnetic reconnaissance survey: Big 
Bend Area, Fort Stockton MH-13-6 Quadrangle, 4:45971 
(GJBX-88(79)(Vol.2)Ft.Stockton) 

NURE aerial gamma-ray and magnetic reconnaissance survey: Big 
Bend Area, Presidio MH 13-8 Quadrangle, 4:45964 (GJBX- 
88(79)(Vol.2)Presidio) 

TEXAS/RADIOMETRIC SURVEYS 

NURE aerial gamma-ray and magnetic reconnaissance survey: Big 
Bend area, Marfa MH 13-5, Fort Stockton MH 13-6, Presidio 
MH 13-8, Emory Peak MH 13-9 Quadrangles. Volume I. 
Narrative report, 4:45962 (GJBX-88(79)) 

NURE aerial gamma-ray and magnetic reconnaissance survey: Big 
Bend area, Emory Peak MH 13-9 Quadrangle, 4:45963 (GJBX- 
88(79)(Vol.2)EmoryPeak) 

NURE aerial gamma-ray and magnetic reconnaissance survey: Big 
Bend Area, Fort Stockton MH-13-6 Quadrangle, 4:45971 
(GJBX-88(79)(Vol.2)Ft.Stockton) 

NURE aerial gamma-ray and magnetic reconnaissance survey: Big 
Bend Area, Presidio MH 13-8 Quadrangle, 4:45964 (GJBX- 
88(79)(Vol.2)Presidio) 

TEXAS/WATER QUALITY 

Physical and chemical characterization of dredged material 
sediments and leachates in confined land disposal areas. Final 
report, 4:47428 (AD-A-061846) 

TEXTILE INDUSTRY/ENERGY CONSUMPTION 

Energy consumption data base. Volume III, Chapter 4, Part 1. 
Small industries SIC 20-25, 27, 30-32, 34-39. Final report (1967, 
1971, and 1974), 4:46913 (DOE/TIC-10779(Vol.3)(Ch.4)(Pt. 1)) 

TFR TOKAMAK/ENERGY BALANCE 

High power neutral injection and ion power balance in TFR, 
4:47872 (EUR-CEA-FC-915) 

TFR TOKAMAK/NEUTRAL ATOM BEAM INJECTION 

High power neutral injection and ion power balance in TFR, 
4:47872 (EUR-CEA-FC-915) 

THE NEXT STEP DEVICE 
See TNS REACTORS 
THERMAL BATTERIES/ANODES 
Li/FeS2 system for thermal batteries, 4:46755 (SAND-79-0470) 
THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Stochastic method for predicting the dispersion of thermal 

effluents in the environment, 4:47402 (CONF-781213-9) 
THERMAL ENERGY STORAGE EQUIPMENT/FEASIBILITY 

STUDIES 

An assessment of thermal energy storage and waste heat 
dissipation with total energy systems for MIT , 4:46888 (AD-A- 
059061) 

THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 

PROGRAMS 

Thermal energy storage for solar applications: an overview, 
4:46242 (SERI/TR-34-089) 

THERMAL FISSION/ENERGY LOSSES 

Energy dissipation in **°U(n/sub t/h’f), 4:47792 

THERMAL INSULATION 

Labor and net energy effects of a national ceiling insulation 
program. Final report (Energy and labor requirements of 
cellulose-insulation industry), 4:46878 (COO-2893-6) 

THERMAL INSULATION/ADVERTISING 

Labeling and advertising of home insulation, 4:46879 (PB-286192) 
THERMAL INSULATION/LABELLING 

Labeling and advertising of home insulation, 4:46879 (PB-286192) 
THERMAL NEUTRONS/TRANSMISSION 

Low temperature and neutron physics studies. Progress report, 

September, 1977-April, 1979, 4:47817 (COO-3342-7) 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/ENVIRONMENTAL TRANSPORT 

Mathematical model for multiple cooling tower plumes. Final 

report, 4:47403 (PB-286364) 
THERMAL POLLUTION/MONITORING 

Assessment of effectiveness of the impact on a fog by a thermal 

point source, 4:47 


THERMOCHEMICAL HEAT STORAGE/FEASIBILITY 


THERMAL POLLUTION/RESEARCH PROGRAMS 
Research, demonstration, training, and fellowship awards listing 
awards during October 1977-March 1978, 4:47390 (PB-289857) 
THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Laboratory testing of corrosion inhibitors for recirculating cooling 
water systems, 4:46348 (STU-76-3279) 

THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Entrainment at a once-through cooling system on western Lake 
Erie. Volume I. Report for 1 September 1972-31 December 

1975, 4:47536 (PB-286953) 
THERMAL POWER PLANTS/FEASIBILITY STUDIES 
Ericsson cycle gas turbine powerplants, 4:46347 (RAND/R-2327- 


DOE) 
THERMAL POWER PLANTS/PRODUCTIVITY 
Study of benefits of improved powerplant reliability and 
productivity. Phase 1 report. Factors considered in planning 
generation, 4:46825 (DOE/TIC-10378) 
THERMAL POWER PLANTS/RELIABILITY 
Study of benefits of improved powerplant reliability and 
productivity. Phase 1 report. Factors considered in planning 
generation, 4:46825 (DOE/TIC-10378) 
THERMAL POWER PLANTS/SITE SELECTION 
Evidence of future increases in the impact of conventional electric 
facilities on rural communities, 4:46762 (ANL/EES-TM-52) 
THERMAL POWER PLANTS/STEAM TURBINES 
Recent technology on large steam turbines, 4:46360 
THERMAL POWER PLANTS/WASTE HEAT 
Use of heat pumps to raise temperatures in an economical way and 
favorable to the environment. Part A. Fundamental 
considerations on the utilization of power plant waste heat by 
means of heat pumps. Part B. Technical economic studies on 
house supply with the aid of house heat pumps and district heat 
source, 4:46795 (BMFT-FB-T-78-35) 
THERMAL RADIATION/MATHEMATICAL MODELS 
Radiation from burning hydrocarbon clouds, 4:47363 (DOE/EV- 
0036 


THERMAL REACTORS/EVALUATED DATA 
Symposium summary: nuclear data problems for thermal reactor 
applications, 4:46544 (EPRI-NP-1098-S4) 
THERMAL SPRINGS 
See a'so HOT SPRINGS 
THERMAL SPRINGS/GEOCHEMICAL SURVEYS 
Geochemical survey of the Siena Province. Interpretation, 4:46298 
THERMAL SPRINGS/GEOCHEMISTRY 
Suggestions for a geochemical prospecting of geothermal systems. 
A first survey of the Italian thermal springs, 4:46297 
THERMAL WATERS/CHEMICAL ANALYSIS 
Application of trace element analysis to geothermal waters, 
4:46294 
Geochemical survey of the Siena Province. Interpretation, 4:46298 
THERMAL WATERS/CHEMICAL COMPOSITION 
Fluorine content of hot springs in Kohhu City and adjacent area, 
4:46288 
Geochemical investigations of the thermal waters of Amelie les 
Bains (the East Pyrenees) and Plombieres les Bains area 
(Vosges), 4:46292 
Geochemical and isotope-geological investigations on thermal 
waters and surface waters from the Rhine Graben and the north 
Black Forest, 4:46300 
THERMAL WATERS/GEOCHEMISTRY 
Geochemical investigations of the thermal waters of Amelie les 
Bains (the East Pyrenees) and Plombieres les Bains area 
(Vosges), 4:46292 
THERMAL WATERS/GEOTHERMOMETRY 
Conditions for using chemical geothermometers. Case of the 
Plombieres massif (France), 4:46293 
Geochemical and isotope-geological investigations on thermal 
waters and surface waters from the Rhine Graben and the north 
Black Forest, 4:46300 
THERMAL WATERS/SAMPLING 
Conditions for using chemical geothermometers. Case of the 
Plombieres massif (France), 4:46293 
THERMOCHEMICAL HEAT STORAGE 
Dissociation pressure measurements on salts proposed for 
thermochemical energy storage (MgCle/H2O; CaClo/NHs), 
4:46738 (SAND-79-8033) 
Introductory remarks to the thermochemical and thermal energy 
storage panel, 4:46716 (CONF-790515-2) 
THERMOCHEMICAL HEAT STORAGE/FEASIBILITY 
STUDIES 
Chemical heat pump reactions above the solidus: a feasibility 
study, 4:46739 (SAND-79-8036) 





THERMOCHEMICAL HEAT STORAGE/RESEARCH 


THERMOCHEMICAL HEAT STORAGE/RESEARCH 
PROGRAMS 
Thermal ener Bp rote = applications: an overview, 
4:46242 (S 
Thermal energy stora, ein aieilie workshop, 4:46718 (LBL-8431) 
THERMOCO 5 orage in GRAMS 


Loop-current step response test procedure for CAPE DCL) (23 
Jan 1978) (En pe be 4:47344 (CAPE-261 
THERMOCOUP 
In-situ oil shale retort; thermocouple well failure analysis, 4:45936 
(SAND-79-0742) 
THERMOCOUPLES/TESTING 
Loop-current step response test procedure for thermocouples (23 
Jan 1978) Tye ge bpp 4:47344 ha fa ) 
THERMODYNAMIC ERMAL E 
Assessment of advanced power cycles, 4:46349 (CONF-790602-51) 
THERMOELECTRIC GENERATORS/FUEL CANS 
Effect of trace element additions on the grain boundary 
composition of Ir + 0.3 Pct W alloys, 4:46972 
THERMOELECTRIC GENERATORS/MATERIALS TESTING 
Progress report No. 30 for a program of thermoelectric generator 
GPL So) and RTG degradation mechanisms evaluation, 4:46857 
THERMOELECTRIC GENERATORS/PERFORMANCE 
TESTING 


Progress report No. 30 for a program of thermoelectric generator 
GFL So) and RTG degradation mechanisms evaluation, 4:46857 
THERMOLUMINESCENT DOSIMETRY/GAMMA 
DOSIMETRY 
Evaluation of methods for the determination of x- and gamma-ray 
exposure attributable to a nuclear facility i environmental 
TLD measurements, 4:47397 (NUREG/CR-0711) 
THERMOLUMINESCENT DOSIMETRY/X-RAY DOSIMETRY 
Evaluation of methods for the determination of x- and gamma-ray 
— ure attributable to a nuclear facility usi ri environmental 
TLD measurements, 4:47397 (NUREG/CR: 
THERMOMETERS/PHYSICAL RADIATION EFFECTS 
10.6 xm damage threshold measurements on sub-one-hundred-ps 
yroelectric detectors, 4:47325 (LA-UR-79-1528) 
TH ONUCLEAR FUELS/FABRICATION 
Fabrication of hemispherical structures using semiconductor 
technology for use in thermonuclear fusion research, 4:46026 
Investigation of the effects of system parameters on the 
roduction of hollow hydrogen droplets, 4:46025 
THERMONUCLEAR POWER PLANTS/DESIGN 


Engineering design of a direct-cycle steam-generating blanket for 
8 


a is -pulse fusion reactor, 4:47958 (LA-UR-79-808) 
THERMONUCLEAR POWER PLANTS/PLANNING 
Feasibility study for wong hye development of fusion energy. 
Special report, 4:47957 (EPRI ER-778-$1 ) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
RADIOACTIVITY 
Coolant channel sputtering source terms in a compact tokamak 
fusion power plant, 4:47972 (PNL-2942) 
THERMONUCLEAR REACTOR MATERIALS/TEST 
FACILITIES 
Spatial variations of damage parameters in FMIT and their 
implications, 4:47997 ( E L-SA-1615) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also JT-60 REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/CHARGED-PARTICLE 
TRANSPORT THEORY 
Range calculations using multigroup transport methods, 4:47900 
(CONF-790125-57) 
THERMONUCLEAR REACTORS/HYDROGEN PRODUCTION 
Synfuel (hydrogen) production from fusion power, 4:46027 (LA- 
UR-79-1115) 
THERMONUCLEAR REACTORS/NEUTRON TRANSPORT 
THEORY 
Range calculations using multigroup transport methods, 4:47900 
(CONF-790125-57) 
THERMONUCLEAR REACTORS/NUCLEAR REACTIONS 
Effect of *Li + ®Li reactions in a fusion reactor operating of 
®Li(p,a)* He, 4:48000 
THERMONUCLEAR REACTORS/REACTOR FUELING 
Estimations of the effect of alpha particles on a refuelling pellet, 
4:47974 (RISO-378) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
— fusion program summary document, 4:47866 (DOE/ET- 
) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
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THERMOPLASTICS/COMPATIBILITY 
Evaluation of selected plastics for a a in OTEC heat 
exchangers, 4:46198 (CONF-780236-P4) 
() CS, CTURE PROPERTIES 
Evaluation of — lastics for application in OTEC heat 
ee ers, main d apn 


Evaluation of pe se ie ike application in OTEC heat 
exchangers, pa CONF-780236-P4) 
Ce) / THERMAL CONDUCTIVITY 
Evaluation of pi send lastics for application in OTEC heat 
exchangers, 4:46198 {CONF.740236.Ps) 
THICKNESS GAGES/P IRMANCE 


Infrared interferometric thickness measurement of polymeric thin 
films and coatings, 4:47340 (Y-2176) 
THIOLS/STRUCTURAL CHEMICAL ANALYSIS 
o@ and 7 components of substituent effects in saturated systems. 
Monosubstituted methanes, 4:47123 
THIOSULFATES/QUANTITATIVE CHEMICAL ANALYSIS 
A revised method for the determination of thiosulfate in the 
resence of bisulfite and dithionite. Technical report, 4:47094 
(AD-A-061648) 
iG MODEL/HAMILTONIANS 
Structure and solution of the massive Thirring model, 4:47732 
THORIUM/ACTIVATION ANALYSIS 
a of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
ee yy 
ORIUM/RADIOCHEMICAL ANALYSIS 
gn determination of alpha-emitting nuclides of radium 
through californium in large environmental and biological 
samples, 4:47097 
THO 229 TARGET/NEUTRON REACTION 
Possible viscosity effects in neutron-induced fission of #5*Th and 
238 (Yields), 4:47805 (CONF-790507-7) 
THORIUM 232 TARGET/ARGON 40 REACTIONS 
a Aa gy of products with Z< or =38 in the system 
* Ar (390 MeV), 4:47804 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Possible viscosity effects in neutron-induced fission of 78*Th and 
238) (Yields), 4:47805 (CONF-790507-7) 
Symposium summary: nuclear data problems for thermal reactor 
lications, 4:46544 (EPRI-NP-1098-S4) 
THO CYCLE 
——— thorium cycle for BWR’s, 4:46427 (CONF-790602- 
1 


) 
THORIUM OXIDES/FUEL DENSIFICATION 
In-pile fa pe densification of oxide fuels, 4:47056 


RS 
See also FISSION FOIL DETECTORS 
THRESHOLD DETECTORS/PERFORMANCE 
Importance of subthreshold fission phenomena in certain 
applications of fission threshold applications of fission threshold 
detectors: an example of neptunium-237 for nondestructive 
assay, 4:46569 
THTR-300 REACTOR/SPECIFICATIONS 
Gas Reactor International Cooperative Program. Interim report. 
Construction and operating experience of selected European 
Gas-Cooled Reactors, 4 4:46435 (COO-4057-8) 
TIN/DENSITY 
Thermal expansion and density measurements of molten and solid 
materials * hi h temperatures by the gamma attenuation 
technique, 4:46988 (SAND-79-0074) 
TIN/THE AL EXPANSION 
Thermal expansion and density measurements of molten and solid 
materials at high temperatures by the gamma attenuation 
technique, 4:46988 (SAND-79-0074) 
TIN ALLOYS/IONIC CONDUCTIVITY 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-Al2Os, 4:46984 (CONF-790538-7) 
TIN ALLOYS/RAMAN SPECTRA 
Ionic conductivity and Raman spectra of Na-Li, K-Li, and K-Sn 
B-Al2Os, 4:46984 (CONF-790538-7) 
TIN COMPLEXES/BIOLOGICAL EFFECTS 
Biofouling control —— 18-month summary report, 
4:47528 (EPRI-EA-1082) 
TIN OXIDES/ADDITIVES 
Microstructure- rng relationships of a zinc oxide varistor 
material, 4:47043 (LBL-8991) 
TIN OXIDES/CORROSION RESISTANCE 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
TIN OXIDES/MATERIALS TESTING 
Design of electrode systems and evaluation of electrode materials 
and semi-hot wall MHD channels, 4:46853 
TIRES/ROLLING FRICTION 
The effect of wheel alignment on rolling resistance - a literature 
756794) analysis. Technical support report, 4:46905 (PB- 
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TITANIUM/ACTIVATION ANALYSIS 
Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
TITANIUM/CORROSION RESISTANCE 
Materials selection for ocean thermal energy conversion heat 
exchangers, 4:46203 (CONF-780236-P4) 
TITANIUM/EMISSION SPECTROSCOPY 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NURE)), 4:45969 
(LA-7349-MS) 
TITANIUM/FLUORESCENCE SPECTROSCOPY 
Partitioning of major, minor, and trace elements during simulated 
in situ Oi oo retorting in a controlled-state retort, 4:45941 
(LBL-90 
TITANIUM/ION COLLISIONS 
Target and projectile cross sections for F ions on Ti, V, Cr, Fe, 
and Co: 1.7 MeV/amu, 4:47619 
TITANIUM 48/CHARGE DISTRIBUTION 
Distribution of charge density in *°Ti and *°Cr, 4:47776 
TITANIUM 48 TARGET/ELECTRON REACTIONS 
Distribution of charge density in **Ti and °°Cr, 4:47776 
TITANIUM ALLOYS 
See also TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Internal friction studies of martensitic transformations in Zr-Nb 
and Zr-Ti alloys, 4:46962 
TITANIUM ALLOYS/ELECTRONIC STRUCTURE 
Electronic structure and superconductivity of hcp-bcc binary 
systems based on titanium and rhenium, 4:47002 
TITANIUM ALLOYS/FRACTURE PROPERTIES 
High strength austenitic alloys for generator retaining rings. 
Interim report, 4:46554 (EPRI-FP-1061) 
TITANIUM ALLOYS/INTERNAL FRICTION 
Internal friction studies of martensitic transformations in Zr-Nb 
and Zr-Ti alloys, 4:46962 
TITANIUM ALLOYS/SUPERCONDUCTIVITY 
Electronic structure and superconductivity of hcp-bcc binary 
systems based on titanium and rhenium, 4:47002 
TITANIUM BASE ALLOYS/FRACTURE PROPERTIES 
Influence of rare-earth additions on properties of titanium alloys. 
Room-temperature tensile properties and fracture toughness of 
Ti-6Al1-4V with erbium, yttrium, and yttria additions. Technical 
report 1 Apr 1977-31 Mar 1978, 4:46963 (AD-A-061804) 
TITANIUM BASE ALLOYS/TENSILE PROPERTIES 
Influence of rare-earth additions on properties of titanium alloys. 
Room-temperature tensile properties and fracture toughness of 
Ti-6Al-4V with erbium, yttrium, and yttria additions. Technical 
report 1 Apr 1977-31 Mar 1978, 4:46963 (AD-A-061804) 
TITANIUM BORIDES/COATINGS 


Preheater studies in coal liquefaction, Project 8012. Annual report, 


October 1977-September 1978, 4:45820 (SAND-79-0150) 
TITANIUM BORIDES/EROSION 
Deuterium and helium-ion irradiation effects on TiB2 coatings, 
4:47057 (CONF-790442-14) 
TITANIUM BORIDES/PHYSICAL RADIATION EFFECTS 
Deuterium and helium-ion irradiation effects on TiB: coatings, 
4:47057 (CONF-790442-14) 
TITANIUM HYDRIDES/DECOMPOSITION 
AES detection of TiD2 decomposition, 4:47108 
TITANIUM OXIDES 
See also RUTILE 
TITANIUM OXIDES/ADDITIVES 
Microstructure-property relationships of a zinc oxide varistor 
material, 4:47043 (LBL-8991) 
TITANIUM OXIDES/DEFORMATION 
Application of transmission electron microscopy to the study of 
deformation in ceramic oxides, 4:47047 
TMX DEVICES/CHARGED-PARTICLE TRANSPORT 
Stochastic motion of particles in mirror machines, 4:47916 
(UCRL-82481) 
TMX DEVICES/STOCHASTIC PROCESSES 
Stochastic motion of particles in mirror machines, 4:47916 
(UCRL-82481) 
TNS REACTORS/DESIGN 
Oak Ridge TNS Program: summary of FY 1978 activities, 4:47959 
(ORNL/TM-6720) 
TOBACCO PLANT 
See NICOTIANA 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
JFT-2 TOKAMAK 
JFT-2A TOKAMAK 
PLT DEVICES 
ST TOKAMAK 
TFR TOKAMAK 
TORMAC DEVICES 


TOKAMAK TYPE REACTORS/POWER SUPPLIES 


TOKAMAK DEVICES/ADIABATIC COMPRESSION HEATING 

Hi Rootes tokamaks by pinch techniques, 4:47871 (CONF- 
167-) 

TOKAMAK DEVICES/BALLOONING INSTABILITY 

Ballooning modes in axisymmetric toroidal plasmas, 4:47926 
(CONF-7709167-) 

Maximum thermal energy density in tags ge confined 
plasmas, 4:47924 (CO JF-7709167 -) 

Stability of tokamaks with elongated cross section, 4:47938 

Unified approach to ballooning and trapped electron modes in 
tokamaks, 4:47930 (CONF-7709167-) 

TOKAMAK DEVICES/BEAM INJECTION HEATING 
Intense neutral beam heating in the adiabatic approximation 

(High- 8 state of equilibrium by O(CONF 1709161). under flux 
conservation conditions), 4:47870 (CONF-7709167- 

TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
Effect of scrape-off on tokamak radial transport, 4:47919 

TOKAMAK DEVICES/CYCLOTRON RADIATION 
Measurement of the spectrum of tokamak electron cyclotron 

emission on a submillisecond time scale, 4:47897 (INIS-mf-4682) 

TOKAMAK DEVICES/ENERGY BALANCE 
Energy a of high-density tokamaks, 4:47908 (CONF- 

7709 167-) 

TOKAMAK DEVICES/EQUILIBRIUM PLASMA 
Realistic Vlasov slab e ae with magnetic shear, 4:47918 
Tokamak equilibria with B close to 1 (High Beta Tokamak 

experiment; e uilibrium studies to avoid separatrix formation in 
lasma), 4:47905 (CONF-7709167-) 

TO. AK DEVICES/GAS BLANKETS 
Cold- a blankets, 4:47960 (CONF-7709167-) 

TOKAMAK DEVICES/HIGH- -FREQUENCY HEATING 
Ray-tracing analysis of fast-wave heating of tokamaks, 4:47881 

TOKAMAK BEVICES/IMPUR RITIES 
Active diagnostics of impurity ions in the plasma of a T-4 

tokamak, 4:47892 
Materials experience with tokamak plasmas, 4:47894 (CONF- 
790125-54 

TOKAMAK DEVICES/KINK INSTABILITY 
Stability of tokamaks with elongated cross section, 4:47938 

TOKAMAK DEVICES/MAG C SURFACES 
Strong plasma acceleration by slow shocks resulting from 

magnetic reconnection, 4:47965 (PPPL-1559) 

TOKAMAK DEVICES/NEOCLASSICAL TRANSPORT THEORY 
<7. ees of high-density tokamaks, 4:47908 (CONF- 
Marginal stability trans; =, Rn 4:47909 — oo 

TOKAMAK DEVICES/ 

An hi ge of plasma cross nogeners a as a point of view of 
a particle confinement, 4:47876 (N-78-32878) 

TOKA AMak DEVICES/PLASMA ACCELERATION 
Strong plasma acceleration by slow shocks resulting from 

magnetic reconnection, 4:47965 (PPPL-1559) 

TOKAMAK DEVICES/PLASMA INSTABILITY 
Electrostatic low-frequency instability of cylindrical tokamak, 

4:47933 (N-78-32872) 

TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
MHD stability of Spheromak, 4:47940 
Stability of tokamaks with elongated cross section, 4:47938 

TOKAMAK DEVICES/RADIATIONS 
Methods for reconstructing spatial distributions of radiation from 

plasmas, 4:47898 (PPPL-1557) 

TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Enhanced interaction between electrons and large amplitude 

plasma waves by a dc electric field, 4:47947 
Interaction of a low density runaway beam with cavity modes. 
Technical report, 4:47941 (AD-A-058931) 

TOKAMAK DEVICES/SOLITONS 

Two-dimensional self-modulation of lower hybrid waves in 
inhomogeneous plasmas, 4:47948 

TOKAMAK DEVI /STABILIZATION 

Stabilization of high-beta toroidal plasmas by force-free currents, 
4:47928 (CONF-7709167-) 

TOKAMAK DEVICES/THERMAL CONDUCTIVITY 
Semi-empirical formulas for anomalous electron thermal 

conductivity in tokamaks, 4:47907 (CONF-7709167-) 

TOKAMAK DEVICES/TRANSPORT THEORY 
wey a theory and simulation codes, 4:47910 (CONF- 

67-) 

TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Unified approach to ballooning and trapped electron modes in 

tokamaks, 4:47930 (CONF-7709167-) 

TOKAMAK DEVICES/TURBULENT HEATING 
Effects of turbulent heating in the Texas turbulent torus, 4:47878 

TOKAMAK TYPE REACTORS 

See also JT-60 REACTORS 
TNS REACTORS 

TOKAMAK TYPE REACTORS/POWER SUPPLIES 

Experimental power reactor dc generator energy storage study, 
4:47971 (WFPS-TME-094) 





TOKAMAK TYPE REACTORS/SUPERCONDUCTING 


TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
Structural design of DEALS magnet, 4:47962 (BNL-25994) 
TOPOLOGICAL MAPPING 
Nonlinear ergodic theorems for Abel means, 4:48006 (ANL-79-49) 
TORMAC DEVICES/BOUNDARY LAYERS 
Annihilation model of the Tormac sheath, 4:47913 (LBL-8748) 
TORMAC DEVICES/EQUILIBRIUM PLASMA 
Realistic Vlasov slab equilibria with magnetic shear, 4:47918 
TORMAC DEVICES/MATHEMATICAL MODELS 
Annihilation model of the Tormac sheath, 4:47913 (LBL-8748) 
TOROIDAL PINCH DEVICES/ADIABATIC COMPRESSION 
HEATING 
High-beta tokamaks by pinch techniques, 4:47871 (CONF- 
7709 167-) 
TOTAL ENERGY SYSTEMS/EVALUATION 
Energy Conservation Section, 4:46801 (ORNL-5513) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
An assessment of thermal energy storage and waste heat 
dissipation with total energy systems for MIT , 4:46888 (AD-A- 
059061 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
TOTAL ENERGY SYSTEMS/HEAT STORAGE 
An assessment of thermal energy storage and waste heat 
dissipation with total energy systems for MIT , 4:46888 (AD-A- 


059061) 
TOTAL ENERGY SYSTEMS/MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
TOTAL FLOW SYSTEMS/TECHNOLOGY ASSESSMENT 
Lawrence Livermore Laboratory geothermal energy program. A 
status report on the development of the Total-Flow concept, 
4:46317 (UCRL-50046-77) 
TOTAL FLOW SYSTEMS/TURBINES 
Lawrence Livermore Laboratory geothermal energy program. A 
status report on the development of the Total-Flow concept, 
4:46317 (UCRL-50046-77) 
TOWER FOCUS POWER PLANTS/CAPACITY 
Optimal module sizing for solar central receiver thermal electric 
power plants, 4:46107 (CONF-780383-) 
TOWER FOCUS POWER PLANTS/FEASIBILITY STUDIES 
Advanced central receiver studies, 4:46108 (CONF-780383-) 
TOWER FOCUS POWER PLANTS/HEAT STORAGE 
Role of storage in determining the value of a solar plant in an 
electric power grid, 4:46109 (CONF-780383-) 
TOWER FOCUS POWER PLANTS/HEAT TRANSFER FLUIDS 
Advanced central receiver studies, 4:46108 (CONF-780383-) 
TOWER FOCUS POWER PLANTS/HELIOSTATS 
Solar central receiver prototype heliostat CDRL item B.d. Final 
technical report, Volume 2, 4:46111 (SAN-1605-7(Vol.2)) 
TOWER FOCUS POWER PLANTS/OPTIMIZATION 
Optimal module sizing for solar central receiver thermal electric 
power plants, 4:46107 (CONF-780383-) 
TOWER FOCUS POWER PLANTS/PLANNING 
Generation planning from a utility viewpoint, 4:46110 (CONF- 
780383-) 
TOWER FOCUS POWER PLANTS/RESEARCH PROGRAMS 
Solar Thermal Test Facilities Users Association. Progress report, 
1 January-31 March 1979, 4:46115 (SERI/PR-13-214) 
TOXIC MATERIALS/AEROSOLS 
Resuspension of toxic aerosol using MATHEW-ADPIC wind 
field-transport and diffusion codes, 4:47391 (UCID-18204) 
TOXIC MATERIALS/ENVIRONMENTAL TRANSPORT 
Cycling indices for ecosystem models, 4:47410 (CONF-790726-2) 
TOXICITY/REVIEWS 
Environmental toxicology: issues, problems, and challenges, 
4:47420 (CONF-790486-4) 
TRAFFIC CONTROL/PUBLIC OPINION 
The Santa Monica freeway diamond lanes. Volume I. Summary. 
Final report, March 1976-August 1976, 4:46904 (PB-286567) 
TRAINING 
See EDUCATION 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSDUCERS/DESIGN 
Linear variable differential transformer and its uses for in-core fuel 
rod behavior measurements, 4:46567 (CONF-790646-4) 
TRANSFER (ELECTRON) 
See ELECTRON TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER RNA/BIOCHEMICAL REACTION KINETICS 
Structures and functions of nucleic acids, 4:47473 (LBL-8623) 
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TRANSFERASES/BIOCHEMICAL REACTION KINETICS 
Yeast cytochrome c-specific protein-lysine methyltransferase: 
coordinate regulation with cytochrome c and activities in cyc 
mutants, 4:47481 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSISTORS 
See also MOS TRANSISTORS 
TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Statistical analysis of the 2N697 transistor response to neutron 
irradiation. Technical memo, 4:47324 (AD-A-059293) 
TRANSITION ELEMENT COMPOUNDS/TRANSITION 
TEMPERATURE 
Magnetic ordering in superconductors, 4:47082 
TRANSITION IN E ENTS/CATALYTIC EFFECTS 
Methane production from carbon oxides over borohydride- 
reduced transition metals. Final report, 4:46034 (PB- 286385) 
TRANSITIONS (FORBIDDEN) 
See FORBIDDEN TRANSITIONS 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSLATORS/PROGRAMMING LANGUAGES 
LASL-P code: an intermediate level vector language, 4:48009 


uaalon +. 350) 


(Limited . nba movement of goods and a. ) 
See also SUPERSONIC TRANSPO 
TRANSPORT/ENVIRONMENTAL IMPACTS 
Environmental assessment of coal transportation. Final report for 
1976, 4:45850 (PB-285936) 
TRANSPORT THEORY 
See also CHARGED-PARTICLE TRANSPORT THEORY 
NEOCLASSICAL TRANSPORT THEORY 
NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/MONTE CARLO METHOD 
Contributon Monte Carlo, 4:47820 (LA-7849-MS) 
TRANSPORT THEORY/RELATIVITY THEORY 
Relativity primer for Fisaa transport. A LASL monograph 
En 4:47819 (LA-7792-MS) 


TATION S SECIOR/POWER DEMAND 
Integrated analysis of load shapes and energy storage. Final 


report, 4:46826 (EPRI-EA-970) 
TRANSPORTATION SECTOR/WATER REQUIREMENTS 
A systematic examination of issues in conjunctive use of ground 
and surface waters. Final report, 4:47425 (PB-285958) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Auto restricted zone/multi-user vehicle system study. Volume II. 
Multi-user vehicle systems: feasibility assessment. Final report, 
July 1975-December 1977, 4:46902 (PB-286314) 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Energy-intensity and related parameters of selected transportation 
modes: freight movements, 4:46892 (ORNL-5554) 
TRANSPORTATION SYSTEMS/FEASIBILITY STUDIES 
Auto restricted zone/multi-user vehicle system study. Volume II. 
Multi-user vehicle systems: feasibility assessment. Final report, 
July 1975-December 1977, 4:46902 (PB-286314) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/PRODUCTION 
Transuranium processing plant report of production, status, and 
plans for the period January 1, 1978-September 30, 1978, 
4:47139 (ORNL-5531) 
TRAPPED ELECTRONS/G VALUE 
On the formation of anos H-atoms and electrons in aqueous 
sodium perchlorate glasses (X rays), 4:47134 
TRAPPED ELECTRONS/TUNNELING 
Rates, distances, and energy control of electron tunneling 
reactions in rigid media, 4:47132 (CONF-790524-7) 
TRAPPED-PARTICLE INSTABILITY/TRAPPED ELECTRONS 
Unified approach to ballooning and trapped electron modes in 
tokamaks, 4:47930 (CONF-7709167-) 
TREAT REACTOR/FUEL RODS 
Treat upgrade fuel fabrication, 4:46600 (LA-UR-79-821) 
TRIBALOY 400/SELF-WELDING 
Self-welding evaluation of Tribaloy 400, 700, and 800 in flowing 
sodium, 4:46944 (WARD-NA-3045-52) 
TRIBALOY 700/SELF-WELDING 
Self-welding evaluation of Tribaloy 400, 700, and 800 in flowing 
sodium, 4:46944 (WARD-NA-3045-52) 
TRIBALOY 800/SELF-WELDING 
Self-welding evaluation of Tribaloy 400, 700, and 800 in flowing 
sodium, 4:46944 (WARD-NA-3045-52) 
TRIBUTYL PHOSPHATE 
See TBP 
TRIPLET PARTICLES 
See QUARKS 
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TRITIUM/DATA COMPILATION 
Atmospheric tritium. Progress report, 1978 July 1-1979 June 30, 
4:47398 (ORO-3944-16) 
TRITIUM/DIFFUSION 
Tritium diffusion in rutile (TiO2), 4:47052 
TRITIUM/RADIATION MONITORING 
An atmospheric tritium and carbon-14 monitoring system, 4:47399 
(PB-287502) 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
TRITIUM/RADIOECOLOGICAL CONCENTRATION 
Atmospheric tritium. Progress report, 1978 July 1-1979 June 30, 
4:47398 (ORO-3944-16) 
TRITIUM COMPOUNDS/RADIOECOLOGICAL 
CONCENTRATION 
Atmospheric tritium. Progress report, 1978 July 1-1979 June 30, 
4:47398 (ORO-3944-16) 
TRITIUM RECOVERY 
Recovery of tritium from yttrium getters, 4:47976 (CONF-790125- 


58) 
TRITON REACTIONS/PICKUP REACTIONS 
Two-quasiproton states in Os and '**Os studied with the (t,a) 
reaction, 4:47789 
TRITONS/NUCLEAR REACTION YIELD 
Elastic and inelastic scattering of 7- to 14-MeV neutrons from 
lithium-6 and lithium-7 (Total and differential cross sections), 
4:47761 
TRITONS/PARTICLE RADII 
Does the triton contain a deuteron?, 4:47719 
TRITONS/WAVE FUNCTIONS 
Does the triton contain a deuteron?, 4:47719 
TRUCKS/REVIEWS 
Broader consequences of improved rural transport: three-wheeled 
vehicles in Crete, 4:46900 (LBL-9076) 
'UBES 


(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 

See also PRESSURE TUBES 
TUBES/EDDY CURRENT TESTING 

Multifrequency eddy current system for steam generator tubing 
inspection. Volume 1: Progress Summary. Interim report, 
4:46556 (EPRI-NP-758(Vol.1)) 

TUBES/SPECIFICATIONS 

(Specification) tubing, seamless, stainless steel, certified for ultra- 
reliable high-pressure systems (16 Jun 1976) (Engineering 
Materials), 4:47169 (CAPE-2637) 

(Specification) tubing, seamless, stainless steel, for general high- 
pressure applications (30 Mar 1979) (Engineering Materials), 
4:47170 (CAPE-2636) 

TUBES (CONDUITS) 
See PIPES 
TUMAN DEVICES/ION DENSITY 

Multichord corpuscular diagnostics of a plasma pinch compressed 

by a magnetic field, 4:47883 
TUMAN DEVICES/ION TEMPERATURE 

Multichord corpuscular diagnostics of a plasma pinch compressed 

by a magnetic field, 4:47883 
TUMAN DEVICES/NEUTRAL ATOM BEAM INJECTION 

Multichord corpuscular diagnostics of a plasma pinch compressed 

by a magnetic field, 4:47883 
TUMAN DEVICES/PINCH EFFECT 

Multichord corpuscular diagnostics of a plasma pinch compressed 

by a magnetic fie'd, 4:47883 
TUMOR CELLS/BIOLOGICAL RADIATION EFFECTS 

Response of 9L tumor cells to hyperthermia and x irradiation, 

4:47504 
TUMOR CELLS/SURVIVAL CURVES 

Response of 9L tumor cells to hyperthermia and x irradiation, 

4:47504 
TUMORS 

See NEOPLASMS 
TUNGSTEN/ACTIVATION ANALYSIS 

Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 


(LBL-9030) 
TUNGSTEN/BINDING ENERGY 
Isothermal ramped field-desorption of benzene from tungsten, 
4:47001 
TUNGSTEN/CONNECTORS 
Cold formed wire connector, 4:47237 
TUNGSTEN/MORPHOLOGY 
Isothermal ramped field-desorption of benzene from tungsten, 
4:47001 
TUNGSTEN/TWINNING 
Fan-shaped twins in tungsten single crystals, 4:46960 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 


U VALUES 


STEAM TURBINES 
TURBINES/PERFORMANCE TESTING 
Lawrence Livermore Laboratory geothermal energy program. A 
status report on the development of the Total-Flow concept, 
4:46317 (UCRL-50046-77) 
TURBOGENERATORS 
See also HYDRAULIC TURBINES 
TURBOGENERATORS/DESIGN 
Preliminary design of axial flow hydrocarbon turbine/generator 
set for geothermal applications. Final report, 4:46314 (EPRI- 


ER-513) 
TURBOJET ENGINES/DESIGN 

Energy efficient engine preliminary design and integration study, 
4:46898 (N-79-12084) 

TURBOJET ENGINES/EXHAUST GASES 

In situ optical techniques for jet engine exhaust hydrocarbon 
detection. Final report Sep 1976-Oct 1977, 4:46894 (AD-A- 
061673) 

U.S. Air Force turbine engine emission survey. Volume III. 
Engine model summaries. Final report, January 1975-June 1978, 
4:46932 (AD-A-061483) 

TURBOJET ENGINES/FUEL CONSUMPTION 

Aerodynamic design and performance testing of an advanced 30 
deg swept, eight bladed propeller at Mach numbers from 0.2 to 
0.85. Final report, 4:46895 (N-78-32066) 

ATC accomodation of fuel conservative turbojet operations. Final 
report, 4:46893 (AD-A-059050 

Energy efficient engine preliminary design and integration study, 
4:46898 (N-79-12084) 

Preliminary study of optimum ductburning turbofan engine cycle 
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Partitioning of major, minor, and trace elements during simulated 
in situ oil shale retorting in a controlled-state retort, 4:45941 
(LBL-9030) 
VANADIUM/BLISTERS 
Surface preparation effects on blister formation and stress buildup 
in polycrystalline vanadium, 4:47030 
VANADIUM/ELASTICITY 
Single-crystal elastic constants of vanadium and vanadium with 
oxygen additions, 4:46971 
VANADIUM/ION COLLISIONS 
Target and projectile cross sections for F ions on Ti, V, Cr, Fe, 
and Co: 1.7 MeV/amu, 4:47619 
VANADIUM/PHYSICAL RADIATION EFFECTS 
Surface preparation effects on blister formation and stress buildup 
in polycrystalline vanadium, 4:47030 
VANADIUM/STRESSES 
Surface preparation effects on blister formation and stress buildup 
in polycrystalline vanadium, 4:47030 
VANADIUM/SURFACE PROPERTIES 
Surface preparation effects on blister formation and stress buildup 
in polycrystalline vanadium, 4:47030 
VANADIUM/TUNNEL EFFECT 
Proximity electron tunneling study of V and V3Ga, 4:47836 (IS- 


M-190) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/FRACTURE PROPERTIES 
Influence of rare-earth additions on properties of titanium alloys. 
Room-temperature tensile properties and fracture toughness of 
Ti-6Al1-4V with erbium, yttrium, and yttria additions. Technical 
report 1 Apr 1977-31 Mar 1978, 4:46963 (AD-A-061804) 
VANADIUM ALLOYS/TENSILE PROPERTIES 
Influence of rare-earth additions on properties of titanium alloys. 
Room-temperature tensile properties and fracture toughness of 
Ti-6Al-4V with erbium, yttrium, and yttria additions. Technical 
report 1 Apr 1977-31 Mar 1978, 4:46963 (AD-A-061804) 
VANADIUM ALLOYS/TUNNEL EFFECT 
Proximity electron tunneling study of V and V3Ga, 4:47836 (IS- 
M-190) 
VANADIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Irradiation induced void swelling and solute segregation in a V- 
ion-irradiated V-15wt%Cr bcc alloy, 4:47020 
VANADIUM COMPOUNDS/LATTICE PARAMETERS 
Single crystal X-ray study of superstructure modulation and long- 
range order in V2D, 4:47044 
VANADIUM COMPOUNDS/ORDER-DISORDER 
TRANSFORMATIONS 
Single crystal X-ray study of superstructure modulation and long- 
range order in V2D, 4:47044 
VANADIUM OXIDES/PHASE STUDIES 
Analysis of the thermodynamics and phase relationships of a 
portion of the vanadium-oxygen system, 4:47050 (IS-M-212) 
VANADIUM OXIDES/THERMODYNAMIC PROPERTIES 
Analysis of the thermodynamics and phase relationships of a 
portion of the vanadium-oxygen system, 4:47050 (IS-M-212) 
VANADIUM SELENIDES/CHARGE DENSITY 
Electronic structure of 1T-VSes, 4:47075 
VANADIUM SELENIDES/ELECTRONIC STRUCTURE 
Electronic structure of 1T-VSe2, 4:47075 
VANADIUM SELENIDES/LATTICE PARAMETERS 
Electronic structure of 1T-VSe2, 4:47075 
VAPOR CONDENSERS/DESIGN 
Generalized procedure for the design and optimization of fluted 
Gregorig condensing surfaces, 4:46175 (CONF-780236-P3) 


VISIBILITY /MONITORING 


VAPOR CONDENSERS/HEAT TRANSFER 
Heat transfer coefficients of condensation on vertical fluted tubes, 
4:46176 (CONF-780236-P3 
VAPOR CONDENSERS/O) TION 
Generalized procedure for the design and optimization of fluted 
Gregorig condensing surfaces, 4:46175 (CONF-780236-P3) 
VAPOR CONDENSE ERFORMANCE 
Experimental studies of OTEC heat transfer condensation of 
ammonia on vertical fluted tubes, 4:46174 (CONF-780236-P3) 
Heat transfer coefficients of condensation on vertical fluted tubes, 
4:46176 (CONF-780236-P3) 
Plate type evaporator and condenser for Ocean Thermal Energy 
Conversion plant, 4:46180 (CONF-780236-P3) 
VAPOR CONDENSERS/PER IRMANCE TESTING 
Summary of analysis and testing on advanced Variflux OTEC 
scaled evaporator and condenser components, 4:46183 (CONF- 
780236-P3 
VAPOR CONDENSERS/THERMAL ANALYSIS 
Summary of analysis and testing on advanced Variflux OTEC 
scaled evaporator and condenser components, 4:46183 (CONF- 
780236-P3) 
VARIABLE STARS/PULSATIONS 
Theoretical periods and masses of double-mode dwarf cepheids, 


VARIABLE STARS/STAR MODELS 
= periods and masses of double-mode dwarf cepheids, 
4:475 
VECTOR MESONS 
(Mesons with spin-one.) 
See also PSI RESONANCES 
VECTOR MESONS/WEAK HADRONIC DECAY 
Three-jet distributions from weak decay of heavy particles (Final- 
state gluon), 4:47692 (BNL-26286) 
VEGETABLES 
(Edible parts of plants only.) 
VEGETABLES/ TIVATION 
Greenhouse research in Sweden, 4:46907 (STU-76-6499) 
VEGETABLES/RADIOACTIVITY 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/BLAST EFFECTS 
High-energy (Mach 130) air-shock propagation in steel and grout 
.. s, 4:47355 (UCRL-81698) 
VEHICLES/ENGINES 
Con engine build policies, 4:46931 (UCRL- 
82607 
VEHICLES/FUEL ECONOMY 
The effect of wheel alignment on rolling resistance - a literature 
search and analysis. Technical support report, 4:46905 (PB- 
286794) 
VEHICLES/HYDROGEN FUELS 
Liquid hydrogen as an automotive fuel, 4:46936 (LA-UR-79-621) 
VEHICLES/MONITORING 
Los Alamos Scientific Laboratory electronic vehicle identification 
system, 4:47150 (LA-7818-MS) 
VEHICLES/WHEELS 
The effect of wheel alignment on rolling resistance - a literature 
search and analysis. Technical support report, 4:46905 (PB- 
286794) 
VENOMS/BIOLOGICAL EFFECTS 
Molecular biology of nerve cell function: response of the nervous 
— to environmental and chemical stimuli, 4:47475 (LBL- 


8623) 
VERTICAL DIVESTITURE/ECONOMIC IMPACT 
Financial analysis of vertical divestiture. Final report, 4:45908 
(DOE/TIC-10597) 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VICTIMS COMPENSATION/IMPLEMENTATION 
A fee collection mechanism for the oil pollution liability and 
compensation legislation. Final report, 4:45907 (AD-A-061403) 
VIRGIN ISLANDS/BASELINE ECOLOGY 
Biofouling and site characterization studies in an ocean thermal 
energy conversion (OTEC) experiment at St. Croix, U.S. Virgin 
Islands, 4:46195 (CONF-780236-P4) 
VIRUSES/METABOLISM 
Gene expression and malignant transformation, 4:47479 (LBL- 


8623) 
VISIBILITY/MONITORING 
Visibility protection for class 1 areas: the technical basis. Final 
report, 4:47389 (PB-288842) 





VISIBLE RADIATION/BIOCHEMICAL REACTION 


VISIBLE RADIATION/BIOCHEMICAL REACTION KINETICS 
— a chemical energy via photosynthesis, 4:47467 (LBL- 


623) 
VISIBLE RADIATION/ENERGY CONVERSION 
Light into chemical energy via photosynthesis, 4:47467 (LBL- 


623) 
VISION/DYNAMIC FUNCTION STUDIES 
Special session on vision (Optimization of computer graphics and 
display devices in relation to physiology of human visual 
system), 4:47494 (LBL-9160) 
VITAMIN C 
See ASCORBIC ACID 
VOID COEFFICIENT 
United States-West Germany fast reactor exchange program, 
4:46468 (KFK-2668) 
VOID FRACTION/MEASURING INSTRUMENTS 
Evaluation of a unique void fraction monitoring system, 4:47226 
(EPRI-NP-1012) 
VOLATILE MATTER/CHEMICAL ANALYSIS 
Synthetic fuels production: analysis of process by-products from a 
laboratory scale coal gasifier, 4:45844 (EPA-600/7-78-168) 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLUME/MEASURING METHODS 
Quantitation of cell surface antigen density by flow cytometry, 
4:47485 (LA-UR-79-1434) 
VORTEX FLOW/TWO-DIMENSIONAL CALCULATIONS 
“Cloud in Cell” technique applied to the roll up of vortex sheets, 
4:47636 


Ww 


W BOSON 
See INTERMEDIATE BOSONS 
WASHINGTON/PETROLOGY 
Stratigraphy and petrogenesis of the Grande Ronde basalt in the 
lower Salmon and adjacent Snake River canyons, 4:47551 
(RHO-SA-62) 
WASHINGTON/STRATIGRAPHY 
Stratigraphy and petrogenesis of the Grande Ronde basalt in the 
lower Salmon and adjacent Snake River canyons, 4:47551 
(RHO-SA-62) 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
WASTE DISPOSAL/RESEARCH PROGRAMS 
Research, demonstration, training, and fellowship awards listing 
awards during October 1977-March 1978, 4:47390 (PB-289857) 
WASTE DISPOSAL/UNDERGROUND DISPOSAL 
Petroleum industry experience in water injection, 4:45903 (LBL- 


8431) 
WASTE OILS/CARBONIZATION 
Apparatus for the production of combustible gas (Patent; from 
waste materials by low-temperature carbonization at 300 to 
600°C), 4:46042 
WASTE PROCESSING PLANTS/PERSONNEL DOSIMETRY 
Radiation exposure at the Idaho Chemical Processing Plant, 
4:47521 (IAEA-SM-242/35) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/CHEMICAL ANALYSIS 
Interlaboratory, multimethod study of an in situ produced oil shale 
process water, 4:45946 (LBL-9002) 
WASTE WATER/CHEMICAL COMPOSITION 
Interlaboratory, multimethod study of an in situ produced oil shale 
process water, 4:45946 (LBL-9002) 
Retort water particulates, 4:45945 (LBL-8829) 
WASTE WATER/CHEMICAL EFFLUENTS 
Continuous flow bioassay technique for assessing the toxicity of 
oil-shale-related effluents: preliminary results with two species 
of caddisfly larvae, 4:45943 (LBL-8827) 
WATER 
See also DRINKING WATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER/CHEMICAL ANALYSIS 
Results of elemental analyses of water and waterborne sediment 
samples from the Fairbanks NTMS quadrangle, Alaska 
(National Uranium Resource Evaluation (NUREB)), 4:45969 
(LA-7349-MS) 
WATER/CRYSTAL STRUCTURE 
Neutron-diffraction study of hemimorphite, 4:47068 
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WATER/GAMMA DOSIMETRY 
wal omial form of gamma-ray buildup factor functions, 4:47830 
R/QUALITATIVE CHEMICAL ANALYSIS 
"Geeeeetes of sulfate in organically colored water samples, 
4:47450 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
ETR REACTOR 
PWR TYPE REACTORS 
WATER COOLED REACTORS/AFTER-HEAT 
The effects of the depletion and buildup of fissile nuclides and of 
238{J fast fissions on fission product decay power. Doctoral 
thesis, 4:46546 (PB-289192) 
WATER POLLUTION 
Application of the phased approach to environmental assessment 
to the emission assessment of conventional combustion services, 
4:45846 (EPA-600/7-78- 168) 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
Process measurements for environmental assessment, 4:47371 
(EPA-600/7-78-168) 
WATER POLLUTION/ENVIRONMENTAL IMPACTS 
Water pollution in estuaries and coastal zones. Volume II. 1975- 
October 1978 (a bibliography with abstracts). Report for 1964- 
October 1978 (252 abstracts), 4:47445 (NTIS/PS-78/1176) 
WATER POLLUTION/EVALUATION 
Process measurements for environmental assessment, 4:47371 
(EPA-600/7-78-168) 
WATER POLLUTION/HEALTH HAZARDS 
Health related a 4:47375 (EPA-600/7-78- 168) 
WATER POLLUTI IN/MONITORING 
Annual environmental monitoring report: calendar year 1978, 
4:47396 (MLM-2608) 
Chesapeake Bay baseline data acquisition, eons IX. Wetlands 
alteration. Final report, 1973-7 y4:47452 ( -289 135) 
Dispersion model comparisons, 4: 47433 (DOE/EV-0036) 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1978, 
4:47400 (Y/UB-11) 
Spreading and differential boil-off for a yt of ae natural 
gas on a water surface, 4:47432 (DOE/EV-0036) 
Test cases for Phase I: evaluation of LNG My a generation and 
dispersion models, 4:47434 (DOE/EV-003 
The use of carbon and sulfur isotopic ratios nt total sulfur 
content for identifying the origin of beach tars in Santa Monica 
Bay, California , 4:47447 (PB-286780) 
WATER POLLUTION/OIL SPILLS 
Nutritional significance of Copper-Bering Intertidal System to 
spring-migrating shorebirds breeding in western Alaska. Annual 
report, April 1, 1977-March 31, 1978, 4:47424 (DOE/EV/ 
71014-1) 
WATER POLLUTION/POLLUTION REGULATIONS 
Environment Midwest, January 1977 through December 1977, 
4:47388 (PB-286416) 
WATER POLLUTION/REGULATIONS 
The geopressured geothermal resources of Texas. Regulatory 
controls over water pollution, 4:46305 (PB-286479) 
WATER POLLUTION OTE SENSING 
Remote sensing for the control of marine pollution. Preliminary 
inventory of available technologies, 4:47446 (PB-286223) 
WATER POLLUTION/RESEARCH PROGRAMS 
Research, demonstration, training, and fellowship awards listing 
awards during October 1977-March 1978, 4:47390 (PB-289857) 
WATER POLLUTION/TRACER TECHNIQUES 
Hydrospheric trace elements and their application in tracing water 
llutants. Final report, 4:47093 (PB-2861 14) 
WATER POLLUTION CONTROL/ENERGY CONSUMPTION 
Energy requirements of present pollution control technology. 
Final report, 4 March 1976-30 June 1976, 4:47387 (PB-286231) 
WATER POLLUTION CONTROL/GOVERNMENT POLICIES 
Water pollution in estuaries and coastal zones. Volume II. 1975- 
October 1978 (a bibliography with abstracts). Report for 1964- 
October 1978 (252 absiracts), 4:47445 (NTIS/PS-78/1176) 
WATER POLLUTION CONTROL/MONITORING 
Sampling strategies in groundwater transport and fate studies for 
in situ oil shale retorting, 4:45948 (UCRL-82417) 
WATER POLLUTION CONTROL/TECHNOLOGY 
ASSESSMENT 
Energy requirements of present pollution control technology. 
Final report, 4 March 1976-30 June 1976, 4:47387 (PB-286231) 
WATER POLLUTION MONITORS/AUTOMATION 
Prototype on-line x-ray fluorescence analyzer for detection of 
metals in sewage, 4:47448 (UCRL-81954) 
WATER POLLUTION MONITORS/ELECTRONIC 
EQUIPMENT 
Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 2. TAAINRE, 4:47337 (UCRL- 
52532(Vol.4)(Pt.2)) 
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WATER POLLUTION MONITORS/ON-LINE CONTROL 
SYSTEMS 


Computer automation of continuous-flow analyzers for trace 
constituents in water. Volume 4. Description of program 
segments. Part 2. TAAINRE, 4:47337 (UCRL- 
52532(Vol.4)(Pt.2)) 

WATER POLLUTION MONITORS/TECHNOLOGY 

ASSESSMENT 

Remote sensing for the control of marine pollution. Preliminary 
inventory of available technologies, 4:47446 (PB-286223) 

WATER PUMPS/DESIGN 

Selection of seawater pumping systems for OTEC power plants, 

4:46167 (CONF-780236-P2) 
WATER QUALITY/MONITORING 

Water quality/biological surveillance program for CDIF support , 
4:46843 (FE-2524-8) 

WATER QUALITY/REGIONAL ANALYSIS 

Interrelationships between man, energy, and water quality: a new 
methodology for integrative analyses, 4:47429 (BNL-26188) 

WATER RESOURCES/ALLOCATIONS 

The impact of energy resource development on water resource 

allocations (Utah), 4:46773 (PB-286135) 
WATER RESOURCES/AVAILABILITY 

Are we overlooking the link between water and energy resources, 
4:47456 

Assessment of national consequences of increased coal utilization. 
Executive summary, 4:45890 (TID-2945(Vol.2)) 

WATER RESOURCES/GOVERNMENT POLICIES 

Federal-state water use relations in the American west: An 
evolutionary guide to future equilibrium. Information paper 
(Colorado River Basin), 4:46777 (PB-286309) 

WATER RESOURCES/LEGAL ASPECTS 

A systematic examination of issues in conjunctive use of ground 

and surface waters. Final report, 4:47425 (PB-285958) 
WATER RESOURCES/RESOURCE CONSERVATION 

The roles of water conservation values in community policy. 
Master's thesis, 4:46781 (PB-289608) 

Water use alternatives for Navajo energy production, 4:47457 
(LA-UR-79-1598) 

WATER RESOURCES/RESOURCE DEPLETION 

Are we overlooking the link between water and energy resources, 

4:47456 
WATER RESOURCES/SOCIO-ECONOMIC FACTORS 

A systematic examination of issues in conjunctive use of ground 

and surface waters. Final report, 4:47425 (PB-285958) 
WATER SOURCE HEAT PUMPS 

Seasonal regeneration through underground strata, 4:46734 (LBL- 
8431) 

WATER SOURCE HEAT PUMPS/WASTE HEAT UTILIZATION 

Use of heat pumps to raise temperatures in an economical way and 
favorable to the environment. Part A. Fundamental 
considerations on the utilization of power plant waste heat by 
means of heat pumps. Part B. Technical economic studies on 
house supply with the aid of house heat pumps and district heat 
source, 4:46795 (BMFT-FB-T-78-35) 

WAVE POWER/RESEARCH PROGRAMS 

Program for energy research and technologiess, 1977-1980. 
— report on new sources of energy, 1977, 4:46832 (NP- 
23498) 

WAVE PROPAGATION/MATHEMATICAL MODELS 
Wave propagation in viscoelastic media, 4:47840 (UCRL-83019) 
WAVEGUIDES/INTERFACES 
Thick film fiber optics to integrated optics interface, 4:47327 
(EGG-1183-5104) 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS/CP INVARIANCE 
CP violation and instantons, 4:47722 (CU-TP-143) 
WEAK INTERACTIONS/INSTANTONS 
CP violation and instantons, 4:47722 (CU-TP-143) 
WEAK INTERACTIONS/SCALAR FIELDS 
Mass without scalars, 4:47686 (CU-TP-147) 
WEAK INTERACTIONS/SCATTERING AMPLITUDES 

CP violation and instantons, 4:47722 (CU-TP-143) 

WEAK INTERACTIONS/TRANSVERSE MOMENTUM 

Speculations concerning possible new physics from experiments 
above 10TeV, 4:47555 

WEAPONS 
See also NUCLEAR WEAPONS 
WEAPONS/TEST FACILITIES 

Results of the cost study of microprocessor-based joint test 

instrumentation systems, 4:47154 (SAND-78-8281) 
WEIGHING 

See BALANCES 
WEINBERG-SALAM GAUGE MODEL/CABIBBO ANGLE 

Bounds on quark mixing angles in the standard six-quark model, 
4:47694 


WINDOWS/ANTIREFLECTION COATINGS 


WEINBERG-SALAM GAUGE MODEL/CP INVARIANCE 
Bounds on quark mixing angles in the standard six-quark model, 
4:47694 
Solution of the strong CP problem in models with scalars (Higgs 
field coupling, color group extension heavy axion), 4:47720 
(CU-TP-154) 
WELDED JOINTS/ACOUSTIC EMISSION TESTING 
Inspection of nuclear reactor welding by acoustic emission. Final 
report, November 1974-November 1977, 4:46562 (PB-289336) 
WELDED JOINTS/CRACKS 
Crack initiation and growth in welds at 1100°F (593°C), 4:46981 
WELDED JOINTS/ULTRASONIC TESTING 
Computer controlled ultrasonic inspection of pulsed magnetic 
welded fuel pins, 4:46568 (HEDL-SA-1722) 
Ultrasonic evaluation of dissimilar-metal transition joint welds, 
4:46473 (ORNL/TM-6679/R1) 
WELDS 
See WELDED JOINTS 
WELL DRILLING/DRILLING EQUIPMENT 
Electrodril system field test program. Phase II, task B: deep 
drilling system demonstration. Final report, 4:47181 (COO-4033- 
1 


) 
WELL DRILLING/DRILLING FLUIDS 
State-of-the-art study of drilling problems in selected shales, 
4:45921 (SAND-79-0865C) 
WEST VIRGINIA/NATURAL GAS WELLS 
West Virginia gas development in Tuscarora nd deeper formations 
(with structural maps contoured on top of Ordovician and 
Precambrian), 4:45922 
WHEELS/ALIGNMENT 
The effect of wheel alignment on rolling resistance - a literature 
search and analysis. Technical support report, 4:46905 (PB- 
286794) 
WHOLE-BODY COUNTING/CALCULATION METHODS 
Calculating dose from remaining body activity: A comparison of 
two methods, 4:47512 
WIGGLER MAGNETS/SPECIFICATIONS 
Undulator for the 700 MeV VUV-Ring of the National 
Synchrotron Light Source, 4:47282 (BNL-26199) 
WIND POWER 
Electric utility solar energy activities, 1978 survey (Brief 
descriptions of 600 projects), 4:46053 (EPRI-ER-966-SR) 
WIND POWER/FEASIBILITY STUDIES 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-52- 
055d(Vol.1)) 
WIND POWER/GEOPHYSICAL SURVEYS 
Vegetation as an indicator of high wind velocity. Annual progress 
report, June 15, 1978-March 14, 1979, 4:46344 (DOE/ET/ 
20316-79/2) 
WIND POWER/MARKET 
Economic feasibility and market readiness of solar technologies. 
Draft final report. Volume I, 4:46060 (SERI/TR-S52- 
055d(Vol.1)) 
WIND POWER/RESEARCH PROGRAMS 
Program for energy research and technologiess, 1977-1980. 
Annual report on new sources of energy, 1977, 4:46832 (NP- 


23498) 
WIND POWER PLANTS/COMMERCIALIZATION 
Commercialization strategy report for large wind systems, 4:46339 
(TID-28843(Draft)) 
Wind energy: legal issues and institutional barriers, 4:46337 
(SERI/TR-62-241) 
WIND POWER PLANTS/LEGAL ASPECTS 
Wind energy: legal issues and institutional barriers, 4:46337 
(SERI/TR-62-241) 
WIND POWER PLANTS/SAFETY ENGINEERING 
Safety considerations in the design and operation of large wind 
turbines, 4:46340 (DOE/NASA/20305-79/3) 
WIND TURBINES/COMMERCIALIZATION 
Commercialization strategy report for small wind systems, 4:46338 
(TID-28844(DRAFT)) 
Wind energy: legal issues and institutional barriers, 4:46337 
(SERI/TR-62-241) 
WIND TURBINES/LEGAL ASPECTS 
Wind energy: legal issues and institutional barriers, 4:46337 
(SERI/TR-62-241) 
WIND TURBINES/ROTORS 
Nonlinear dynamic response of wind turbine rotors. Ph.D. thesis - 
MIT, 4:46341 (N-79-12542) 
WECS Incompressible Complex Configuration Aerodynamics 
(WICCA), 4:46342 (PB-288474) 
WINDOWS/ANTIREFLECTION COATINGS 
Exploratory development on antireflective coating for 2 to 6 
micrometers for fluoride windows. Final report, May 1976- 
December 1977, 4:47186 (AD-A-059173) 
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WINDOWS/SURFACE COATING 
Study of surface finishing and coating of DF laser windows. Final 
058999)" report, 1 June 1977-30 June 1978, 4:47183 (AD-A- 
WIRES/ELECTRIC FIELDS 
Direct time-domain techniques for transient radiation and 
scattering-wires, 4:47858 (UCRL-82322) 
WOMEN/BIOLOGICAL IATION EFFECTS 
Parental radiation and Down's syndrome, with Jeter attention 
> — radiation and radar. Final report, 4:47506 (AD-A- 
1593) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 
WOOD PRODUCTS INDUSTRY/ENERGY CONSERVATION 
aa i> | and dewatering of pulp in hot press nips, 4:46916 (STU-77- 


WOOD WASTES/GASIFICATION 

Partial oxidation: pyrolysis of cattle feedlot manure in the SGFM 
reactor. Final report, September 1, 1976-August 31, 1977, 
4:46047 (ALO-3779-1) 

WORKERS 
See PERSONNEL 
WYOMING/MAGNETIC SURVEYS 

Aerial os ray and magnetic survey, Powder River II Project: 
the Newcastle and Gillette Quadrangles of Wyoming and South 
Dakota; the Ekalaka Quadrangle of Montana, South and North 
Dakota. Volume I. Final report, 4:45956 (GJBX-82(79)(Vol.1)) 

Aerial gamma ray and magnetic survey: Powder River II Project, 
Gillette Soy ee Wyoming. Final report, 4:45958 (GJBX- 
82(79)(Vol.2)(Gillette)) 

Aerial gamma ray and magnetic survey: Powder River II Project, 
Newcastle Quadrangle, Wyoming. Final report, 4:45959 
(GJBX-82(79)(Vol.2)Newcastle) 

WYOMING/RADIOMETRIC SURVEYS 

Aerial gamma ray and magnetic survey, Powder River II Project: 
the Newcastle and Gillette Quadrangles of Wyoming and South 
Dakota; the Ekalaka Quadrangle of Montana, South and North 
Dakota. Volume I. Final report, 4:45956 (GJBX-82(79)(Vol.1)) 

Aerial gamma ray and magnetic survey: Powder River II Project, 
Gillette ——— Wyoming. Final report, 4:45958 (GJBX- 
82(79)(Vol.2)(Gillette)) 

Aerial gamma ray and magnetic survey: Powder River II Project, 
Newcastle Quadrangle, Wyoming. Final report, 4:45959 
(GJBX-82(79)(Vol.2)Newcastle) 

WYOMING/SURFACE MINING 

Remote monitoring of coal strip mine rehabilitation. Final report, 

1 July 1975-31 December 1976, 4:45851 (PB-286647) 


x 


2X DEVICES/CYCLOTRON INSTABILITY 
Axis encircling ion gyro-radius, 4:47935 (SAI-023-79-766-LJ) 
X RADIATION/BIOLOGICAL RADIATION EFFECTS 
Repair and cell cycle response in cells exposed to environmental 
biohazards. Progress report, June 1, 1978-May 31, 1979, 4:47495 
(ORO-4568-21) 
X RADIATION/RBE 
Relative biological effectiveness of low- and high-LET 
radiotherapy beams for jejunal crypt cell survival at low doses 
per fraction, 4:47515 
XENON/ATOM-MOLECULE COLLISIONS 
— and computational study of HF + Xe scattering, 
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4:47448 See UCRL-81954 

(World Future Society meeting, Berlin, F.R. 
Germany, 8-10 May 1979) 

4:46900 See LBL-9076 

(International conference on fundamental 
mechanisms of radiation-Induced creep and 
growth, Chalk River, Canada, 8-10 May 
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(Powder and bulk solids conference and 
exhibition, Philadelphia, PA, USA, 15-17 
May 1979) 
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environmental toxicity: polluted rain, 
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electrochemical techniques, San Francisco, 
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4:46627 Dep. NTIS, PC A02/MF AO1 
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4:46636 See DP-MS-79-3 

(6. ISMABS conference, Cahors, France, 25- 
29 Jun 1979) 

4:47355 See UCRL-81698 
(International conference on nuclear physics 
with electromagnetic interactions, Mainz, 
F.R. Germany, 5-9 Jun 1979) 

4:47811 See LA-UR-79-1510 

(AIAA terrestrial energy systems conference, 
Orlando, FL, USA, 4-6 Jun 1979) 

4:46865 See DOE/NASA/1002-79/3 
4:46089 See SERI/TP-35-279 

(Pulsed power conference, Lubbock, TX, 
USA, 12-14 Jun 1979) 

4:47155 See SAND-79-1204C 

4:47294 See LA-UR-79-1521 

4:47293 See LA-UR-79-1514 

4:47970 See SAND-79-0551C 

4:47239 See SAND-79-0669C 

4:47969 See LA-UR-79-1596 

4:47981 See LA-UR-79-1525 

4:47982 See LA-UR-79-1573 

4:47967 See LA-UR-79-1574 

4:47968 See LA-UR-79-1595 

(14. carbon conference, University Park, PA, 
USA, 25-29 Jun 1979) 

4:46600 See LA-UR-79-821 

(16. design automation conference, San 
Diego, CA, USA, 25-27 Jun 1979) 

4:47240 See UCRL-82822 

(5. underground coal conversion symposium, 
Alexandria, VA, USA, 18-21 Jun 1979) 
4:45829 See UCRL-82703 

4:47449 See UCRL-81970(Rev. 1) 
4:45789 Dep. NTIS, PC A02/MF AO1 
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(6. OTEC conference, Washington, DC, 
USA, 19-22 Jun 1979) 
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4:46208 See LBL-9051 
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(10. transducer workshop, Colorado Springs, 
CO, USA, 12-14 Jun 1979) 

4:47338 See UCRL-81605 

4:47552 See SAND-78-2123C 
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conference, Golden, CO, USA, 5-7 Jun 1979) 
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(4. international symposium of flow 
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12-14 Jun 1979) 
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USA, 4-6 Jun 1979) 

4:47282 See BNL-26199 

4:47300 See SLAC-PUB-2342 
(Superconductivity in d- and f-band metals, 
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4:47041 Dep. NTIS, PC A02/MF AO1 
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(IAEA international symposium on 
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18-22 Jun 1979 

4:47521 See IAEA-SM-242/35 
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4:46630 Dep. NTIS, PC A02/MF AOl 
(International district heating association 1979 
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USA, 19-20 Jun 1979) 
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(Western Economics Association annual 
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application of ferroelectric, Minneapolis, MN, 
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Finland, 2-6 Jul 1979) 
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interaction of electro-magnetic waves with 
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(1979 IEEE summer power meeting, 
Vancouver, Canada, Jul 1979) 

4:46372 See LA-UR-79-226 
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(1979 International colloquium on circuits 
and systems, Taipei, Taiwan, 23-27 Jul 1979) 
4:47339 See UCRL-82823 

(1979 international symposium on 
mathematical theory for networks and 
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(International conference on structural 
mechanics in reactor technology, Berlin, F.R. 
Germany, 13-17 Aug 1979) 
4:47962 See BNL-25994 
4:47958 See LA-UR-79-808 
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4:46680 See UCRL-81892 
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4:47249 See SAND-78-2303C 
4:46232 See SAND-78-2305C 
4:45937 See UCRL-81956 
4:46859 See BNL-26238 
4:46860 See DOE/NASA/1002-79-4 
4:46373 See LA-UR-79-1220(Rev.) 
(7. conference on electronic computation, St 
Louis, MO, USA, 6-8 Aug 1979 
4:47144 See SAND-79-0979C 
(DOE symposium on enhanced oil and gas 
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(14. annual meeting of the Microbeam 
Analysis al an Antonio, TX, USA, 13- 
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(Cryogenic engineering conference, Madison, 
WI, USA, 21-24 Aug 1979) 
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; Dep. NTIS, PC A02/MF AO! 20-93 4:46603 Dep. NTIS, PC A03/MF AO1 
19. 1220(Rev.) : Dep. NTIS, PC A02/MF AOl 111-127 4:46649 Dep. NTIS, PC Al3/MF A01 
79-1229 : Dep. NTIS, PC A02/MF AOl1 114-53(Rev.2) 4:46604 Dep. NTIS, MF AOl 
79-1231 : Dep. NTIS, PC A02/MF A0O1 114-83(Rev.2) 4:46605 Dep. NTIS, PC A02/MF AO1 
79-1239 ; Dep. NTIS, PC A02/MF AO1 121-6 4:46606 Dep. NTIS, PC A04/MF AOl1 
79-1240 : Dep. NTIS, PC A02/MF A0O1 1118-7(Rev.A) 4:46570 Dep. NTIS, PC A02/MF AOl1 
79-1322 ¢ Dep. NTIS, PC A02/MF A0O1 MDC-G- 
79-1393 : Dep. NTIS, PC A02/MF A0O1 7399(Vol.2) 4:46111 See SAN-1605-7(Vol.2) 
79-1433 : Dep. NTIS, PC A02/MF A0O1 METC- 
: Dep. NTIS, PC A02/MF AOl 8089-T4 4:45864 Dep. NTIS, PC A02/MF A0Ol1 
Dep. NTIS, PC A02/MF AO1 METC/CR- 
Dep. NTIS, PC A02/MF AO1 79/22 4:45917 Dep. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A02/MF AO1 MHSMP- 
Dep. NTIS, PC A02/MF A0O1 79-19 4:47330 Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF AOl1 79-29 4:47331 Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 MIT- 
Dep. NTIS, PC A02/MF A0O1 2295-1 4:46850 Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AOl1 2295-T 18-8 4:46352 Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A02/MF AO1 4:47817 See COO-3342-7 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOl1 4:45856 Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 2608 4:47396 Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A02/MF A0O1 4:47110 Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF A0O1 2625(OP) 4:46226 Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF A0O1 2626(OP) 4:46227 Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF A0O1 N- 
Dep. NTIS, PC A03/MF AOl1 78-32066 4:46895 NTIS PCA06/MF AO1 
Dep. NTIS, PC A02/MF A0O1 78-32164 4:46092 NTIS PCA06/MF AO1 
78-32186 4:46896 
4:47935 See SAI-023-79-766-LJ 78-32387 4:46316 NTIS PCA04/MF AO1 
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ORNL/NUREG- 285958 4:47425 
57 4:46965 See NUREG/CR-0767 286078 4:46808 NTIS PCA10/MF AOI 
ORNL/NUREG/CR- 286106 4:46008 NTIS PCA0S/MF A0O1 
0678 4:46667 Dep. NTIS, PC A03/MF AOl1 286114 4:47093 NTIS PCA05/MF AO1 
ORNL/NUREG/ 286120 4:45888 
NSIC- 286124 4:45889 NTIS PCA06/MF AO1 
148 4:46654 See NUREG/CR-0566 286135 4:46773 NTIS PCA06/MF AO1 
157 4:46413 See NUREG/CR-0664 286155 4:47383 NTIS PCA11/MF AOl 
171 4:46416 See NUREG/CR-0848 286159 4:47384 NTIS PCA06/MF AO! 
ORNL/NUREG/IM- 286160 4:47458 NTIS PCA06/MF A0O1 
297 4:46656 See NUREG/CR-0655 286190 4:45914 NTIS PCA07/MF AO1 
307 4:46667 See ORNL/NUREG/CR- 286191 4:46428 NTIS PCA06/MF A0O1 
0678 286192 4:46879 NTIS PCA15/MF AOl1 
310 4:47018 See NUREG/CR-0810 286208 4:45881 NTIS PCA09/MF AO1 
311 4:46558 See NUREG/CR-0764 286222 4:46880 NTIS PCA02/MF AO1 
ORNL/Sub- 286223 4:47446 NTIS PCA15/MF A0O1 
79/55488/1 4:46573 Dep. NTIS, PC A04/MF AOl1 286224 4:47385 
ORNL/TM: 286225 4:47386 
4:47525 Dep. NTIS, PC A07/MF AOl 286231 4:47387 NTIS PCA06/MF AO1 
4:47307 Dep. NTIS, PC A05/MF AO1 286283 4:46367 
4:45804 Dep. NTIS, PC All/MF AOl 286288 4:45924 
4:46576 Dep. NTIS, PC A03/MF A0O1 286296 4:46934 NTIS PCA04/MF AO1 
4:46987 AT 286306 4:45925 
Dep. NTIS, PC A23/MF AO1 286309 4:46777 NTIS PCA08/MF AO1 
AT 286314 4:46902 
Dep. NTIS, PC A15/MF AOl 286329 4:45926 NTIS PCA09/MF AO1 
Dep. NTIS, PC A05/MF AO1 286337 4:46304 NTIS PCA04/MF AO1 
AT 286338 4:46822 
Dep. NTIS, PC Al0/MF AOl 286362 4:45905 NTIS PCA10/MF AOl 
AT 286364 4:47403 NTIS PCA07/MF AO1 
286380 4:46875 
4:47824 Dep. NTIS, PC A04/MF AO1 286385 4:46034 
4:47398 Dep. NTIS, PC A03/MF AO1 286394 4:46216 
4:47495 Dep. NTIS, PC A02/MF A0O1 286399 4:47505 NTIS PCA04/MF AO1 
4:47451 Dep. NTIS, PC A06/MF AO1 286416 4:47388 NTIS PCA09/MF AO1 
4:47710 Dep. NTIS, PC A02/MF AOl1 286419 4:47510 
4:45918 Dep. NTIS, PC A02/MF AOl1 286471 4:47152 NTIS PCA03/MF AOl1 
4:45919 Dep. NTIS, PC A02/MF AO1 286479 4:46305 
4:48012 Dep. NTIS, PC A10/MF AO 286487 4:47128 NTIS PCA02/MF AO1 
286514 4:46046 
4:45976 Dep. NTIS, PC A09/MFAO1 286550 4:46903 
4:45977 Dep. NTIS, PC A21/MF AOl 286555 4:47511 NTIS PCA10/MF AO1 
286567 4:46904 
4:46937 Rand Corp., Santa Monica, 286647 4:45851 NTIS PCA04/MF AOl1 
CA 286654 4:48037 NTIS PCA05/MF AO1 
(Canadian: Commissioner of Patents, Ottawa, 286780 4:47447 NTIS PCA06/MF AO1 
Canada, KIA OE]; $1.00 per copy) 286794 4:46905 NTIS PCA02/MF AOl1 
1,034,769/A/ 4:45983 286857 4:46560 NTIS PCA03/MF AO1 
PATENTS-US- (US: Commissioner of Patents, Washington, 286863 4:46669 NTIS PCA06/MF A0O1 
D.C. 20231, USA, $.50 per copy. 286864 4:45986 
Government Patent Applications available 286866 4:45987 
from NTIS) 286953 4:47536 NTIS PCA08/MF AO1 
4:46240 287103 4:46809 
4:46239 287104 4:46810 
4:46749 287113 4:46017 NTIS PCA12/MF AO1 
4:45984 287304 4:46670 NTIS PCA06/MF AOl1 
4:46037 287317 4:46561 NTIS PCA04/MF AO1 
4:46238 287440 4:47566 NTIS PCA08/MF AO1 
4:46237 287441 4:47567 NTIS PCA0S/MF A0O1 
4:46566 287479 4:47179 NTIS PCA0S5S/MF A0O1 
4:46565 287480 4:46671 NTIS PCA06/MF AO1 
4:46481 287481 4:46672 NTIS PCA05/MF AO1 
4:47311 287486 4:46805 
4:47303 287502 4:47399 
4:46087 287559 4:47418 NTIS PCA02/MF AOl1 
4:46758 287561 4:46018 NTIS PCA06/MF AO1 
4:45779 287679 4:46881 NTIS PCA10/MF AO1 
4:47137 287705 4:46882 NTIS PCA19/MF AOl1 
4:47342 287867 4:47583 NTIS PCA03/MF AOl1 
4:46236 287868 4:46088 
4:45894 288400 4:46935 NTIS PCA02/MF AO1 
4:45877 288474 4:46342 NTIS PCA04/MF AO1 
4:45854 288508 4:47455 NTIS PCA03/MF AOl 
4:46748 288549 4:45906 NTIS PCA05/MF A0O1 
4:46312 288584 4:45882 NTIS PCA03/MF AO1 
4:46042 288596 4:47543 NTIS PCA07/MF AO1 
4:45839 288624 4:45970 NTIS PCA03/MF AO1 
4:45781 288716 4:45867 NTIS PCA13/MF AOl 
4:45780 288717 4:45868 NTIS PCA0S/MF A0O1 
4:46756 288733 4:46370 NTIS PCA0S/MF AOl1 
4,148,978 4:46757 288745 4:46747 NTIS PCA05/MF AO1 
PB- 288758 4:46823 NTIS PCA07/MF AO1 
283030 4:46668 NTIS PCA04/MF AOl1 288825 4:46883 NTIS PCA0S/MF A0O1 
285910 4:46772 NTIS PCA13/MF A0O1 288842 4:47389 NTIS PCA06/MF AO1 
285936 4:45850 NTIS PCA08/MF AO1 288874 4:45852 NTIS PCA99/MF AO1 
285937 4:45897 288885 4:47073 NTIS PCA16/MF AOl1 





1559 
1563 


'UB- 
112(Vol.3) 
5020 


5021 
QEI-Report- 

9413 
RAND/R- 

2327-DOE 


T-F- 
3-6T(Rev.)(3-79) 
RE-A- 
78-026(Rev.2) 
78-050(Rev.A) 
78- oe 
79-051 
RERF-TR- 
10-78 
RFP-Trans- 


187 
RHO-BWI-LD- 

14 
RHO-LD- 

70 


2221-T13-5 
2225-5-45 
2225-T1 
2225-T27-9 
2227-T24-79-2 
2227-T38-1 
2229-T 1-44 
2229-T6-6 
2229/T 10-3 
2229-T 14-1 
2434-3 
SAC- 
15 


Abstract No. Availability 


4:46919 
4:46920 
4:46921 
4:46922 
4:46923 
4:47526 
4:47452 
4:46546 
4:46562 
4:46781 
4:47390 
4:47405 
4:47460 
4:47461 
4:47462 
4:47463 
4:47464 
4:46673 
4:46019 


4:45869 


4:47946 
4:47934 
4:47877 
4:47898 
4:47965 
4:47899 


4:46942 
4:47310 
4:48005 


4:48036 
4:46347 
4:46537 


4:46605 
4:46570 
4:46601 
4:46606 
4:47153 


4:47491 
4:47095 
4:45999 
4:47407 


4:47551 
4:45995 


4:45876 
4:47974 


4:47083 
4:47487 
4:46287 
4:47642 
4:46344 
4:47614 
4:47423 
4:47544 
4:47442 
4:47424 
4:46752 


4:47550 


NTIS PCA02/MF AOl 
NTIS PCA11/MF AO1 
NTIS PCA04/MF AOl1 
NTIS PCA03/MF AOl1 
NTIS PCA06/MF AO1 
NTIS PCA11/MF AO1 
NTIS PCA11/MF A0O1 
NTIS PCA10/MF AO1 
NTIS PCA06/MF AOl1 
NTIS PCA10/MF AOl 
NTIS PCA09/MF AOl 
NTIS PCA04/MF AO1 
NTIS PCA04/MF AO1 
NTIS PCA21/MF AOl 
NTIS PCA23/MF AOl1 
NTIS PCA20/MF AO1 
NTIS PCA22/MF AO1 
NTIS PCA05/MF AOl1 
NTIS PCA03/MF A0O1 


See JAPFNR-434 


See NUREG/CR-0668 
Dep. NTIS, PC A10/MF AO! 
See NUREG/CR-0681 

Dep. NTIS, PC A0S/MF AO! 
Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A09/MF A01 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC All/MF AOi 
See NUREG/CR-0800 


Dep. NTIS, PC A07/MF AOl 


Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A04/MF AOl 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A99/MF AOI 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A03/MF AOI 


See DOE/TIC-10144 
Dep. NTIS, PC A03/MF AO1 
Free from RSO 


See LTR-114-83(Rev.2) 

See LTR-1118-7(Rev.A) 

See LTR-10-47(Rev.A) 

See LTR-121-6 

Dep. NTIS, PC A04/MF AOl 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A07/MF AOI 


Dep. NTIS, PC A18/MF AO 
Dep. NTIS, PC A02/MF AO 


Dep. NTIS, PC A02/MF AOI 


Dep. NTIS (US Sales Only), 
PC A02/MF AO1 


See DOE/DP/40072-5 
See DOE/EV/71005-45 
Dep. NTIS, PC A0S/MF AOI 
See DOE/ER/70027-9 
See DOE/ET/20316-79/2 
See DOE/ER/70038-1 
See DOE/EV/70001-44 
See DOE/ER/70006-6 
See DOE/EV/71010-3 
See DOE/EV/71014-1 
See DOE/RL/90369-3 


See LBL-7079 


Report No. 


AI- 
023-79-766-LJ 
SAN- 


115/136-1 
0063-24 
1011-202 
1077-5 
1605-7(Vol.2) 
1681-T1 
1699-T1 
1787-19(Rev.) 
1846-T2 


SAND- 
78-1373 
78-1421(Vol.6) 
78-1541 


78-2072C 
78-2094C 
78-2109C 
78-2123C 
78-2138C 
78-2211 
78-2283C 
78-2303C 
78-2305C 
78-2381C 
78-7027 
78-8281 
79-0074 
79-0121C 
79-0125C 
79-0133 
79-0141C 
79-0150 
79-0185 
79-0256 
79-0264(Vol.1) 
79-0264(Vol.2) 
79-0353 
79-0357 
79-0366 
79-0395 
79-0415 
79-0441 
79-0458C 
79-0470 
79-0471C 
79-0551C 
79-0641C 
79-0669C 
79-0694 
79-0725C 
79-0742 
79-0754 
79-0865C 
79-0866C 
79-0867C 
79-0883C 
79-0979C 
79-0997C 
79-1051C 
79-1056 
79-1204C 
79-1289C 
79-1346C 
79-1363C 
79-1432C 
79-1433C 
79-7026 
79-8014 
79-8016 
79-8033 
79-8034 
79-8036 
79-8612 
SERI/PR- 


ERA Vol. 4, No. 18 


Abstract No. Availability 


4:47935 


4:47129 
4:47781 
4:46674 
4:46306 
4:46111 
4:46045 
4:46914 
4:45934 
4:46056 


4:46653 
4:46652 
4:47853 
4:45935 
4:46112 
4:47821 
4:46229 
4:46113 
4:46230 
4:46231 
4:47552 
4:47263 
4:46000 
4:47228 
4:47249 
4:46232 
4:47358 
4:46079 
4:47154 
4:46988 
4:47176 
4:47177 
4:45931 
4:47061 
4:45820 
4:46020 
4:46021 
4:46001 
4:46002 
4:47986 
4:48013 
4:47229 
4:47352 
4:48014 
4:47197 
4:48015 
4:46755 
4:48016 
4:47970 
4:47333 
4:47239 
4:48017 
4:47334 
4:45936 
4:46016 
4:45921 
4:47182 
4:45927 
4:48018 
4:47144 
4:46343 
4:45893 
4:47295 
4:47155 
4:46080 
4:47987 
4:47988 
4:46322 
4:46323 
4:47359 
4:47156 
4:47335 
4:46738 
4:46114 
4:46739 
4:47143 


4:46115 


4:46089 
4:46081 
4:46833 
4:46217 


. NTIS, PC A03/MF AOl 


. NTIS, PC A03/MF AO1 
. NTIS, PC A04/MF AOl1 


. NTIS, PC A04/MF AOl1 
. NTIS, PC Al2/MF AO1 
. NTIS, PC A10/MF AOl 
. NTIS, PC A09/MF AO1 
. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A02/MF AO1 


See NUREG/CR-0488 
See NUREG/CR-0335(Vol.6) 
Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A0S/MF A01 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AOI 
_ NTIS, PC A99/MF AOI 
- NTIS, PC A03/MF AOI 
- NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A03/MF AOI 
. NTIS, PC A04/MF AOI 
. NTIS, PC A03/MF AOl 
. NTIS, PC A03/MF AO1 
_ NTIS, PC A03/MF AOI 
_ NTIS, PC A02/MF AOI 
_ NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOI 
‘ NTIS, PC A02/MF AOI 
_ NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
See NUREG/CR-0751 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC E02/MF E02 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AOI 


Dep. NTIS, PC A03/MF AOl 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A03/MF AO1 
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62-046 
62-113 
SERI/TR- 
31-103 
34-089 
36-110 
51-159 
51-163 
51-194 
52-055d(Vol.1) 
1 


4:46063 
4:46218 


4:46233 
4:46242 
4:46057 
4:46836 
4:46837 
4:46838 
4:46060 
4:46337 


4:46876 
89-1978 
SLAC-PUB- 


4:46890 


4:47730 
4:47643 
4:48019 
4:47300 


4:47316 
4:47264 
SOLAR/0811- 
79/01 
STI/PUB- 
490 


4:46219 
4:46475 


STU- 
76-3279 4:46348 


76-6499 4:46907 


77-4294 4:46916 
STUDSVIK/E- 


2-78/52 4:45853 


4:46675 


2885(Draft) 
2945(Vol.2) 
28821 
28840(Draft) 
28841(Draft) 
28843(Draft) 
28844(DRAFT) 
28845(Draft) 
28846(Draft) 
28847(Draft) 
28849(Draft) 
28850(Draft) 
28852(Draft) 
28854 
28855(Draft) 
28856(Draft) 
28857(Draft) 
28858(Draft) 
29094 

TR- 
593-AM-63(Rev.2) 4:46604 

TREE- 
1244 4:46655 
1299 4:46660 
1325 4:46658 
1367 4:47180 
1369 4:47998 

UCB/EERC- 


4:45805 
4:45890 
4:46884 
4:46839 
4:46048 
4:46339 
4:46338 
4:45939 
4:45821 
4:45896 
4:45806 
4:45807 
4:46840 
4:45883 
4:46885 
4:46221 
4:46220 
4:46929 
4:46095 


4:46676 


4:47091 
4:46677 
4:46022 
4:47336 
4:45988 
4:46831 
4:47354 
4:47391 
4:46003 
4:46049 
4:47348 


34P252-01 4:46678 


Abstract No. 


Availability 


Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A03/MF AO! 


Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A06/MF A0Ol1 
Dep. NTIS, PC A05/MF A0O1 
Dep. NTIS, PC All/MF AO! 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A15/MF AO1 
Dep. NTIS, PC A03/MF A0O1 


Dep. NTIS (US Sales Only), 
PC A0S/MF AO! 

Dep. NTIS (US Sales Only), 
PC A04/MF AOI 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF A0O1 


Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A02/MF AO1 


IAEA, Vienna, Austria,, 
$74.00 


Dep. NTIS yk a Only), 
PC A02/MF 

Dep. NTIS US. Sales Only), 
PC A0S5/MF AO1 

Dep. NTIS (US Sales Only), 
PC A02/MF AOl 


Dep. NTIS (US Sales Only), 
PC A03/MF AOl1 


Dep. NTIS, PC A08/MF A0O1 


Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC Al4/MF AOl 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF A0Ol1 
Dep. NTIS, PC A08/MF AO1 
Dep. NTIS, PC A03/MF A0Ol1 
Dep. NTIS, PC A04/MF A0Ol1 
Dep. NTIS, PC A03/MF AOl 
Dep. NTIS, PC A03/MF A0Ol1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A04/MF A0Ol1 
Dep. NTIS, PC A05/MF A0Ol1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A03/MF A0Ol1 
Dep. NTIS, PC A05/MF AO1 
Dep. NTIS, PC A02/MF AO1 


See LTR-114-53(Rev.2) 


See NUREG/CR-0606 
See NUREG/CR-0739 
See NUREG/CR-0705 
Dep. NTIS, PC A05/MF A0Ol1 
Dep. NTIS, PC A08/MF AO1 


Dep. NTIS, PC A04/MF AOl 


Dep. NTIS, PC A04/MF A0O1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A04/MF AOl1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF AOl1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A0S/MF A0O1 


219R 


Report No. 


UCRL- 
15006 
15007 
15018 
15021 
15022 
15025 
15029 
15031 
15042 
50046-77 
52400 


Abstract No. Availability 


4:46064 
4:46679 
4:46004 
4:46989 
4:46007 
4:46005 
4:47989 
4:47990 
4:46429 
4:46317 
4:47360 


52532(Vol.4)(Pt.2) 4:47337 
4: 


52537 
52643 
52668 
52674 
52677 
52678 
52679 
52685 
52688 
52690 
52699 
52711 
52752 
$2773(Vol.1) 
52787 
81417(Rev.1) 
81605 


81698 
81832 
81877 
81892 
81945 
81954 
81956 
81970(Rev.1) 
82078 
82132 
82134 
82137(Rev.1) 
82144 
82209 
82280 
82322 
82324 
82417 
82433 
82439 
82472 
82481 
82504 
82505 
82538 
82545(Rev. 1) 
82578 
82588 
82594 
82607 
82617 
82652 
82678 
82703 
82709 
82721 
82735 
82751 
82781 
82820 
82822 
82823 
82857 
82858 
83019 
UCRL-Trans- 
1567 
11428 
11432 
UNI- 
1299 
1322 
UR- 
3490-1586 
WARD-HT- 
94000-1 


:47308 
4:46308 
4:48020 
4:47157 
4:45965 
4:48021 
4:46309 
4:47158 
4:47062 
4:47357 


4:47538 
4:47343 
4:47855 


4:46613 
4:46614 


4:47480 
4:46476 


NTIS, PC A03/MF AOI 
NTIS, PC A09/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A04/MF AOI 
- NTIS, PC A09/MF AOI 
IS, PC A03/MF AOI 
, PC A03/MF AOI 
PC A03/MF AOI 
, PC A0S/MF AO1 
PC E06/MF E06 
PC A03/MF AOl 
PC A02/MF AOI 
, PC A03/MF AO1 
, PC A0S/MF AOI 
; PC A02/MF AOI 


, PC A06/MF AOI 
, PC A0S/MF AOI 
, PC A02/MF AOI 
, PC A02/MF AOl 
, PC A02/MF AO1 
, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC AO7/MF AO1 
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. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AO! 
. NTIS, PC A03/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO 
. NTIS, PC A03/MF AOI 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF A0Q1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AO 
Dep. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF A01 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO! 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AOI 
. NTIS, PC A02/MF AO! 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AO 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOI 
. NTIS, PC A04/MF AOI 


. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 


. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 


. NTIS, PC All/MF AOl1 





WARD-NA- 
3045-48 


4:46477 
4:46944 


4:46685 
4:46478 
4:47971 
4:47975 
4:47174 
4:47340 
4:47993 


4:47392 
4:47400 


. NTIS, PC A05/MF AO1 
. NTIS, PC A04/MF AOl1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AO1 


. NTIS, PC A02/MF AO1 


. NTIS, PC A04/MF AOl 
. NTIS, PC A03/MF AO1 


* U.S. GOVERNMENT PRINTING OFFICE: 1979—281-129/ 19 





Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
Technical Information Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


LMEC Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


NTIS For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO = Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the Technical Information Cen- 


ter, P.O. Box 62, Oak Ridge, Tennessee 
37830. 
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Most NTIS products and services are now announced by price codes 
and, therefore, without specific prices in NTIS journals, newsletters and in- 
dexes. 

The current dollar equivalent for each code is shown in the schedule 
below. Orders must list the accession number(s) and be accompanied by 
the total dollar amount from the current schedule. 





NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, U.S., and Mexico please use this price schedule; 
other addressees write for Folder PR-360-4. 


$3.25 


*Contact NTIS for price quote 
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COMPLETE OR PARTIAL COLLECTIONS OF DOE REPORTS 
IN COUNTRIES OTHER THAN THE UNITED STATES 


ARGENTINA 
Buenos Aires, Comision Nacional 
de Energia Atomica 


AUSTRALIA 
Canberra, National Library of Australia 
Sutherland, New South Wales 
Atomic Energy Research Establishment 
AUSTRIA 
Vienna, International Atomic Energy 
Agency (IAEA) 
Vienna, Zentralbibliothek der 
Physikalischen Institute der Universitat 
BELGIUM 
Brussels, European Atomic Energy 
Community (Euratom) 
Mol-Donk, Centre d’Etude de |'Energie 
Nucleaire 
BRAZIL 
Rio de Janeiro, Comissao Nacional 
de Energia Nuclear 
Sao Paulo, Instituto de Energia Atomica 
CANADA 
Chalk River, Ontario, Atomic Energy 
of Canada, Ltd. 
Hamilton, Ontario, McMaster University 
Ottawa, National Research Council 
CONGO, REPUBLIC OF 
Kinshasa, Trico Nuclear Center 
DENMARK 
Riso, Danish Atomic Energy Commission 


FINLAND 
Otaniemi, Teknillinen Korkeakoulu 


FRANCE 
Saclay, Gif-sur-Yvette, Centre 
d'Etudes Nucleaires de Saclay 
GERMANY, WEST 
Leopoldshafen, Fachinformationszentrum, 
Energie, Physik, Mathematik GmbH 
Munich, Technische Universitat 


GREECE 
Athens, Nuclear Research Center, 
Democritus Library 
INDIA 
Bombay, Trombay, Bhabha Atomic Research 
Center Library 
IRAQ, REPUBLIC OF 
Baghdad, Atomic Energy Commission, 
Nuclear Research Institute 
IRELAND 
Dublin, University College 
ISRAEL 
Yavne, Israel Atomic Energy Commission, 
Soreq Nuclear Research Centre 
ITALY 
Ispra, Cetis Library 
Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, Nationa! Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


KOREA, REPUBLIC OF 
Seou!, Atomic Energy Research Institute 
MEXICO 
Mexico, D. F., Comision Nacional 
de Energia Nuclear 
NETHERLANDS, THE 
Petten, Netherlands Energy Research 
Foundation ECN 
The Hague, Bibliothek Octrooiraad 
NORWAY 
Kjeller, Institutt for Atomenergi 
PORTUGAL 
Sacavem, Junta de Energia Nuclear 
SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 
SPAIN 
Madrid, Junta de Energia Nuclear, 
Ciudad Universitaria 
SWEDEN 
Nykoping, Studsvik Energiteknik 
AB Library 
SWITZERLAND 
Zurich, Swiss Federal Institute of 
Technology 
UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 


IN INTERNATIONAL AGENCIES 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 











